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SURVEY  OF  ARMY  WEAPONS  TRAINING  AND  WEAPONS  TRAINING  DEVICES 


INTRODUCTION 


The  overall  goal  of  che  current  project  is  to  provide  Information 
concerning  the  most  effective  and  efficient  methods  of  training  Army 
personnel  to  required  levels  of  proficiency  in  weapons  firing.  The 
examination  of  training  methods  will  focus  on  the  contribution  of 
training  devices  and  live  firing  to  weapons  proficiency. 

The  present  report  describes  the  results  of  the  first  phase  (Task  1) 
of  the  project.  This  task  consisted  of  surveying  current  Army  weapons 
training.  The  basic  information  collected  for  the  surveys  was  contri¬ 
buted  by  numerous  groups  and  agencies  at  each  of  the  combat  arms 
schools.  This  interim  report  summarizes  the  results  of  those  surveys. 

MILITARY  PROBLEM 

Traditionally,  training  in  the  use  of  military  weapons  has  been 
conducted  by  lecture,  demonstrations,  and  practice  in  live  firing  the 
actual  weapons  on  ranges  possessing  the  necessary  area  requirements. 

These  ranges  are  generally  similar  to  the  environments  where  the 
weapons  would  be  used  in  combat.  However,  numerous  factors  place 
serious  constraints  on  the  use  of  live  firing. 

For  example,  the  availability  of  suitable  ranges  is  decreasing. 

Thus,  ranges  for  the  larger  missile  systems  are  currently  located 
only  in  the  southwestern  section  of  the  United  States.  Range  avail¬ 
ability  is  rapidly  decreasing  in  Europe  and  the  Far  East,  and  strin¬ 
gent  limitations  are  placed  on  the  types  of  weapons  that  may  be  fired 
because  of  safety  factors  and  the  encroachment  of  civilian  populations. 
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Furthermore,  costs  incidental  to  live  firing  place  constraints  on 
training  effectiveness.  Costs  are  incurred  in  relation  to  such  factors 
as  (1)  terrain  for  ranges;  (2)  maintenance  of  ranges,  target  arrays, 
and  aerial  targets;  (3)  transportation  costs  and  maintenance  of  prime 
movers;  (4)  barrel  life  on  larger  weapon  systems;  (5)  ammunition  cost, 
especially  when  the  weapon  system  may  be  the  ammunition  as  is  the  case 
with  missiles;  and  (6)  support  personnel  associated  with  target  ac¬ 
quisition,  communications,  safety,  and  meteorological  data. 

All  of  these  considerations  place  serious  constraints  on  the  use 
of  live  firing  in  weapons  training.  Accordingly,  efforts  are  being 
made  to  perfect  techniques  and  devices  which  will  enable  development 
of  weapons  proficiency  with  a  minimum,  or  at  least  optimum,  use  of 
live  firing  practice.  Dry  firing  (executing  the  procedures  for  live 
firing  without  the  use  of  live  ammunition),  miniature  ranges  using 
subcaliber  weapons,  and  various  training  devices  have  been  partially 
successful  and  numerous  other  training  devices  and  techniques  are 
under  development. 

The  previously  mentioned  constraints  on  the  use  of  live  firing 
and  the  present  and  potential  developments  in  training  devices  make 
it  important  to  know  the  precise  value  of  live  firing  to  weapons 
proficiency.  It  is  also  important  to  determine  whether  required  pro¬ 
ficiency  levels  can  be  achieved  through  more  extensive  use  of  new 
training  techniques  and  devices,  or  through  substitution,  in  whole 
or  in  part,  of  the  techniques  and  devices  for  live  firing  in  weapons 
training . 

RELEVANT  LITERATURE 

A  literature  survey  revealed  numerous  studies  involved  with  the 
use  of  various  simulators  and  the  transfer  of  training  from  these 
devices  (Prophet  and  Boyd,  1970;  Grimsley,  1969;  Cox,  et  al;  Blaiwes 
and  Regan,  1970;  Dougherty,  Houston,  Nicklas,  1957;  Caro,  1970;  Isley, 
1968;  Newton,  1959).  Most  of  these  studies,  however,  examined  the 
effectiveness  of  aircraft  flight  simulators  for  training  pilots  in 
certain  flight  procedures.  These  studies  are  related  to  the  current 
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project  only  In  a  general  sense,  with  the  possible  exception  of  missile 
training  where  tasks  are  also  highly  procedurallzed. 

Another  group  of  investigations  which  dealt  with  many  of  the 
weapons  and  training  devices  included  in  the  present  survey  (Stearn 
and  Hayok,  1969;  Kotrus  and  Harris,  1967;  Heatherington,  1972;  Brundiek, 
1972;  Williams,  et  al;  Hayes,  1972;  Moline,  1971;  Gregory  and  Tibuni, 

1972)  were  oriented  primarily  toward  engineering  and  reliability  tests 
of  the  equipment.  These  studies,  therefore,  did  not  include  determina¬ 
tions  of  the  effectiveness  of  training  or  training  devices,  or  any  in¬ 
formation  on  weapons  firing  proficiency. 

The  basic  purpose  of  the  literature  survey  was  to  identify  research 
that  had  been  done  on  training  methods  for  weapons  training.  The  interest 
in  training  methods  was  specifically  oriented  toward  determining  the 
effect  of  various  combinations  of  live  firing,  dry  firing,  subcaliber 
firing,  and  simulated  firing  on  the  end  of  training  proficiency  levels. 
Unfortunately,  only  a  few  directly  relevant  studies  were  identified. 

In  1955,  Porter,  Baerman,  and  Reddan  investigated  the  effects  of 
subcaliber  firing  exercises  during  training  on  90mm  tank  gunner  pro¬ 
ficiency.  The  experiment  was  conducted  with  a  total  of  80  subjects 
that  were  randomly  assigned  to  one  of  two  training  method  groups,  a 
control  group  (ATT  method)  and  a  subcaliber  group  (experimental 
method).  The  normal  ten-week  training  cycle  consisted  of  a  nonfiring 
preliminary  phase,  a  subcaliber  firing  phase,  and  a  90mm  firing  phase. 

The  two  groups  received  exactly  the  same  training  during  the  first  two 
phases.  For  both  groups,  each  trainee  fired  480  rounds  during  the  sub- 
caliber  phase,  and  in  the  90mm  phase  the  control  group  fired  37 
rounds  of  90mm  ammunition  and  the  subcaliber  group  fired  one  round  of 
90mm  ammunition  and  99  rounds  of  30  caliber  ammunition  from  the  coaxial 
machinegun.  The  criterion  test  which  consisted  of  twelve  rounds  of 
90can  ammunition  was  given  to  both  groups.  An  analysis  of  the  criterion 
test  scores  Indicated  that  there  were  no  significant  differences  be¬ 
tween  the  groups.  The  results  of  the  test  demonstrate  that  subcaliber 
firing  may  be  substituted  for  90mm  firing  without  reducing  gunner 
proficiency  as  measured  by  the  criterion  test. 
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Although  data  were  not  presented,  Titl  (1972)  suggested  that  sub¬ 
caliber  firing  and  practice  with  simulators  would  increase  the  effec¬ 
tiveness  of  tank  gunnery  training.  Also  related  to  Armor  weapons 
training,  Mierswa  (1972)  indicated  that  the  Conduct-Of-Fire  Trainer 
( X'fA  1-XM42)  for  the  Shillelagh  missile  has  had  a  favorable  effect  on 
ammunition  allocations.  It  was  previously  believed  that  seven  missiles 
per  gunner  were  required  for  firing  proficiency.  With  the  incorporation 
of  the  XM41  and  XM42  trainers  into  weapons  training,  however,  an  accept¬ 
able  level  of  gunner  proficiency  was  achieved  with  three  missiles. 

Two  studies  examined  the  effectiveness  of  a  laser  training  device 
in  marksmanship  training  for  the  M16.  Marshall  (1972)  reported  the 
results  of  a  study  conducted  with  basic  trainees  at  Fort  Jackson.  The 
groups  consisted  of  (1)  a  control  grouD,  (2)  a  group  firing  ball 
ammunition  followed  by  laser  firing,  (3)  a  group  firing  the  laser 
followed  by  ball  ammunition  firing,  and  (4)  a  group  firing  all  laser. 

Basic  Rifle  Marksmanship  record  fire  scores  were  used  as  the  criterion, 
and  the  mean  number  of  hits  for  the  four  groups  in  the  order  listed 
above  was  54.3,  56.0,  54.5,  and  54.4.  Although  the  details  of  the 
study  were  not  provided,  it  was  concluded  that  in  all  cases  groups 
using  the  laser  did  as  well  or  better  than  the  group  using  all  live 
tire.  Although  the  differences  were  small,  the  data  also  seemed  to 
suggest  that  there  may  be  some  order  effects  when  trainees  fire  both 
laser  and  live  ammunition. 

The  second  study  of  the  laser  training  device  was  conducted  by 
HumRRO  Division  No.  4  at  Fort  Benning  (unpublished).  Four  groups  of 
subjects  were  randomly  selected  from  Basic  Combat  Training  companies 
undergoing  the  field  firing  portion  of  Basic  Rifle  Marksmanship.  The 
ten  field  firing  exercises  conducted  in  Basic  Rifle  Marksmanship  occur 
in  Periods  7-12  and  14  -  17.  The  experimental  groups  either  fired 
all  ball  ammunition,  all  laser,  half  ball  and  half  laser,  or  half  laser 
and  half  ball.  All  laser  firing  was  conducted  in  Periods  7  -  12. 

Record  fire  scores  were  used  as  the  criteria  for  evaluating  the  effective¬ 
ness  of  the  laser  training  device.  It  was  found  that  the  scores  ob¬ 
tained  on  Record  Fire  I  and  II  were  not  significantly  increased  or 
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decreased  by  substituting  firing  with  the  laser  training  device  for 
either  50  percent  or  100  percent  of  the  ball  ammunition  firing.  The 
range  of  the  mean  scores  for  all  four  groups  was  52.80  to  54.79.  Also, 
Lhe  order  of  presentation  of  laser  and  ball  firing  in  the  50  percent 
condition  did  not  nave  a  significant  effect  on  record  fire  scores. 

The.  onlv  other  study  found  which  was  related  to  the  basic  problem 
of  determining  the  optimum  mix  of  various  training  methods  in  weapons 
training  was  conducted  by  Norris  (1971).  The  purpose  of  this  study  wa9 
to  evaluate  the  effectiveness  of  the  Redeye  Launch  Simulator  (RELS)  as 
a  training  device.  The  RELS  permits  the  trainee  to  perform  all  of  the 
tasks  in  the  engagement  sequence,  and  most  of  the  launch  effects  of  an 
actual  missile  are  s> initiated  when  the  trainee  fires.  Since  the  sample 
size  for  Lliis  study  was  extremely  small,  the  data  can  only  be  used  to 
indicate  possible  trends.  During  the  firing  test,  four  students  who 
fired  the  REIS  prior  to  Redeye  firing  made  no  performance  errors  in 
the  Live  firing,  but:  errors  were  observed  in  the  performance  of  three 
other  gunners  who  did  not  fire  the  RELS. 

Only  a  few  of  the  studies  described  above  are  considered  adequate 
experimental  evn  hut  ions  of  methods  of  providing  weapons  training  with 
respect  to  the  proportions  of  subcaliber  firing,  simulated  firing,  and 
live  firing.  It  does  appear,  however,  that  a  substantial  percentage 
of  subcaliber  or  simulated  firing  mav  be  substituted  for  live  firing 
without  reducing  end  of  course  gunner  proficiency  levels. 

OBJECTIVE 

The  basic  objective  of  Task  1  was  to  complete  a  survey  of  weapons 
training  and  associated  training  devices  for  all  Army  weapons  in  the 
inventory.  A  relatively  brief  survey  was  completed  for  twenty-nine 
weapon  systems  and  eigiit  of  the  weapons  were  examined  in  detail.  The 
weapon  systems  included  in  the  survey  are  presented  in  Table  1. 


Tab  Le  i 


Weapon  Systems  Included  In  The  Survey 


INFANTRY 


FIELD  ARTILLERY 


1  Small  Arms 


Guns 


i 


.45  Cal  Pistol,  M1911A1 
MibAl  Rifle 
M203  Grenade  Launcher 
M60  Kachinegun 
.50  Cal  Machlnegun 

Mortars 

*81mm 
4.2  Inch 

Antitank 


90r.m  Recoilless  Rifle 
lOfcnm  Recoilless  Rifle 
M72A2,  LAW 
*T0W 


!  ARMOR 

!  *M60Al  Tank 

*M60A2  I'ank 
,  M55 I  AR/ AAV 

!  Ml  39,  20mm  Gun 


Mio.Al,  105mm 
*M109 ,  155mm 
M107,  175mm 
*M1 10 ,  8  Inch 

Missiles 

Honest  John 
Lance 
Sergeant 
Pershing 

AIR  DEFENSE 

Guns 

M42  Duster 
Vulcan 

Missiles 

Hawk 

Hercules 

*Redeye 

_ * Chaparral 


*Weapon  systems  selected  for  detailed  analysis. 
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The  surveys  of  weapons  training  were  expected  to  produce  the  follow¬ 
ing  types  of  information: 

1.  A  description  of  current  weapons  training  in  terms  of  the 
total  system. 

2.  The  degree  of  utilization  of  training  devices,  live  fire, 
simulated  f ire ,  and  dry  fire  in  weapons  training. 

3.  Areas  where  either  new  devices  might  be  developed  or  the 
utilization  of  current  devices  might  be  changed. 

SCOPE  OF  SURVEYS 

For  all  surveys,  weapons  training  was  defined  as  those  activities 
and  functions  directly  related  to  preparing  a  weapon  for  firing  and 
engaging  an  enemy  target.  It  was  further  assumed  that  an  enemy  target 
had  been  detected  moving  to  a  specific  location,  and  radar  and  target 
acquisition  groups  would  not  he  required.  Forward  observers,  however, 
would  be  required  to  perform  all  tasks  associated  with  the  position 
(the  forward  observer,  fire  direction  center,  and  gun  crew  were  con¬ 
sidered  to  be  an  integrated  group  with  each  component  having  an  equal 
impact  on  the  effectiveness  of  an  indirect  fire  weapon  system).  There¬ 
fore,  the  engagement  sequence  was  started  with  an  acquired  target,  and 
training  for  subsequent  tasks  was  included  in  the  surveys.  In  the 
ease  of  aerial  targets,  it  was  further  assumed  that  the  target  had 
been  positively  identified  as  an  enemy  target.  Tactics,  employment 
of  the  system,  maintenance,  communication,  supply,  and  other  support 
functions  were  not  considered  to  be  a  part  of  weapons  training.  It 
was  a  'Sinned  that  all  equipment  and  systems  were  in  satisfactory 
operating  condition. 

The  weapons  selected  for  analysis  represent  the  primary  weapon 
systems  in  the  inventory.  In  some  cases,  a  single  weapon  may  have 
been  selected  to  represent  a  family  of  weapons  or  variations  ol  a 
basic  system.  For  example,  tile  M79  was  included  in  the  M203  grenade 
launcher,  and  die  M(>0  and  .50  cal  machineguns  were  intended  to 
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represent  most  of  the  weapons  mounted  on  personnel  carriers  or  tanks. 
Weapon  systems  under  development  or  special  puspose  weapons  such  as 
flamethrowers  and  Claymore  mines  were  not  included  In  the  surveys. 

For  the  brief  surveys  of  all  weapons,  each  level  of  training  (BCT, 
AIT,  OBC,  NCOES,  and  UT)  was  considered  because  a  trainee  must  progress 
through  several  levels  to  become  completely  proficient  with  a  given 
weapon  system.  The  detailed  surveys  for  the  eight  weapon  systems  were 
limited  to  AIT  since  the  majority  of  the  weapons  training  occurs 
during  th.s  instruction. 


PROCEDURE 

The  majority  of  the  information  collected  for  the  surveys  was  ob¬ 
tained  with  questionnaires.  These  questionnaires  were  mailed  or  per¬ 
sonally  distributed  to  the  appropriate  departments  and  agencies  at 
each  of  the  combat  arms  schools.  The  data  obtained  from  the  question¬ 
naires  were  supplemented  by  interviews  with  trainers  and  training 
managers,  observations  of  weapons  training,  and  various  types  of  train¬ 
ing  literature. 

The  type  of  information  collected  for  each  of  the  twenty-nine 
weapons  was  as  follows: 

1.  Instructional  methods  used. 

2.  Amount  of  live,  dry,  and  simulated  fire  during  practical 

exercises . 

3.  Instructional  media  used. 

4.  Training  management  considerations. 

5.  End  of  course  profictency  measurement. 

a.  Criteria  used. 

b.  Type  of  evaluation. 

c.  Number  of  trials  or  rounds  used  to  evaluate  firing 
proficiency. 

b.  Army  Training  Tests  (ATT). 

a.  Criteria  used. 

b.  Number  of  trials  or  rounds  used  to  evaluate  firing 
prof i c iency . 
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7.  Operational  Readiness  Training  Testa  (ORTT) . 

a.  Criteria  used. 

b.  Number  of  trials  or  rounds  used  to  evaluate  firing 
proficiency. 

8.  Facilities  and  fiscal  support  required  for  training. 

a.  Weapon  cost. 

b.  Ammunition  cost. 

c.  Size  of  range  required. 

d.  Support  personnel  required. 

e.  Troop  transportation  costs. 

9.  Training  devices  used. 

a.  Title  and  nomenclature. 

b.  Description  of  device. 

c.  Amount  of  utilization  of  device. 

d.  Skills,  functions,  decision  processes,  or  computational 
procedures  practiced  with  device. 

e.  Training  methods  used  during  firing  practice. 

f.  Costs  associated  with  device. 

Most  of  the  information  listed  above  was  fairly  easy  to  locate  in 
the  appropriate  POIs  and  Army  Subject  Schedules.  Since  these  reference 
materials  were  used  to  obtain  the  majority  of  the  Information  for  the 
brief  surveys,  the  resulting  summaries  and  totals  generally  represent 
an  entire  course  of  instruction. 

The  analysis  for  most  of  the  detailed  surveys  was  conducted  with 
individual  lesson  plans.  Examination  of  materials  at  this  level  pro¬ 
vided  Information  on  each  period  of  instruction.  In  order  to  deter¬ 
mine  exactly  how  the  training  is  conducted,  however,  it  would  be 
necessary  to  observe  a  representative  sample  of  classes  and  interview 
the  instructors.  Unfortunately,  the  latter  approach  was  beyond  the 
scope  of  this  phase  of  the  project.  The  eight  detailed  surveys  did, 
however,  result  in  a  great  deal  of  useful  information.  These  surveys 
emphasized  practical  exercises  and  the  exact  manner  in  which  they 
were  conducted.  This  information  was  considered  essential  for  the 
following  reasons: 
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1.  A  detailed  examination  of  each  practical  exercise  provides 
an  indication  of  the  amount  and  type  of  training  each 
trainee  receives. 

2.  This  level  of  description  permits  an  analysis  of  the  current 
utilization  of  training  devices  and  an  identification  of 
areas  where  other  devices  might  be  developed  to  increase 
certain  skills. 

3.  Problems  with  the  current  training  program  or  its  management 
are  more  likely  to  be  identified  during  a  detailed  analysis 
of  this  method  of  instruction. 

4.  A  detailed  examination  of  the  practical  exercises  provides 
information  which  is  essential  for  the  design  of  the  field 
test. 

An  outline  of  the  information  obtained  for  each  of  the  detailed 
surveys  is  presented  below: 

1.  Introduction. 

a.  Description  of  Weapon  System. 

b.  Tactical  Mission. 

c.  Current  Army  Organization  of  Weapons  and  Personnel. 

d.  Tactical  Employment. 

2.  Training  Content. 

a.  Task  Analysis  Procedures. 

b.  Utilization  of  Mission  Profiles. 

c.  Amount  of  Training  Required  For  Proficiency. 

3.  Training  Methods. 

a.  Detailed  Description  of  Practical  Exercises. 

4.  Proficiency  Measurement  (End  of  Course  Evaluation) . 

a.  Performance  Measures. 

b.  Performance  Standards. 

c.  Validity  of  Performance  Measures. 
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DISCUSSION  OF  WEAPONS  TRAINING  SURVEYS 


In  order  to  examine  the  entire  training  system,  all  levels  of 
training  were  considered  during  the  surveys.  Across  all  the  combat 
arsis  branches,  there  was  a  fairly  consistent  absence  of  information 
at  the  unit  training  level.  This  Information  was  not  readily  avail¬ 
able  primarily  because  unit  training  has  been  decentralized.  In 
order  to  obtain  complete  information  on  unit  training,  it  would  be 
necessary  to  survey  a  fairly  large  sample  of  units  since  each  unit 
conducts  training  according  to  its  own  individual  requirements  and 
situations.  It  was  possible,  however,  to  identify  certain  types  of 
information  which  were  relatively  common  or  consistent  across  all 
units.  The  majority  of  the  data  collected  for  unit  training  was  in¬ 
formation  concerned  with  ATTs,  ORTTs,  and  annual  ammunition  alloca¬ 
tions. 

Many  of  the  crew-served  weapons  included  in  the  survey  created 
a  slight  problem  with  respect  to  the  organization  of  weapons  train¬ 
ing.  The  training  and  evaluation  for  most  direct  fire  crew-served 
weapons  (tanks,  Vulcan,  Chaparral,  etc.)  involve  the  weapon  and  its 
immediate  vicinity.  The  commander,  gunner,  and  assistant  gunner  may 
be  supported  by  other  members  of  the  crew  (ammunition  handler,  supply, 
etc.),  but  as  a  group  they  are  in  close  coordination  and  in  total 
control  of  the  weapon  system.  For  indirect  fire  weapons  (artillery, 
mortars),  however,  the  effectiveness  of  the  weapon  depends  on  three 
separate  elements  of  the  fire  team:  the  gun  crew,  the  fire  direction 
center,  and  the  forward  observer.  Since  these  elements  are  extremely 
Interdependent,  it  was  felt  that  they  should  all  be  included  in  the 
survey  of  weapons  training. 

Another  basic  question  concerning  the  surveys  was  whether  or  not 
weapons  training  should  be  described  as  it  is  programmed  or  as  it  is 
actually  conducted.  Emphasis  was  placed  on  collecting  data  which 
would  describe  training  as  it  is  actually  conducted  because  it  was 
felt  that  this  information  would  be  more  useful  in  identifying  problems 
or  weaknesses  in. the  training  or  training  management.  As  was  mentioned 


previously,  an  extremely  detailed  examination  of  training  is  required 
in  order  to  determine  how  it  is  actually  conducted.  This  level  of 
detail  was  achieved  only  in  certain  sections  of  the  eight  detailed 
surveys.  The  brief  surveys  for  all  weapons  generally  describe  train¬ 
ing  as  it  is  programmed  and  scheduled  in  the  POIs  and  Subject  Schedules 
The  data  collected  for  all  twenty-nine  weapon  systems  and  also 
the  eight  detailed  surveys  are  presented  in  Appendices  A-H.  There  are 
numerous  blanks  which  appear  as  missing  data  in  the  tables.  This  lack 
of  Information  occurred  for  a  variety  of  reasons.  In  some  cases,  a 
particular  level  of  training  may  not  have  been  appropriate  for  a 
specific  weapon  system.  For  example,  weapons  training  for  the  Redeye 
is  noi  given  in  Basic  Combat  Training  and  therefore  information  would 
not  appear  in  this  column.  In  other  cases,  the  questionnaires  may 
n''t  have  been  routed  to  the  appropriate  individuals  for  completion. 

When  this  occurred,  the  respondent  generally  provided  the  information 
in  his  area  ot  responsibility  and  returned  the  questionnaire.  Other 
tvpes  of  information  requested  required  a  great  deal  of  time  to  develop 
It  was  not  expected  that  all  agencies  and  departments  would  be  able  to 
divert  sufficient  resources  to  provide  this  type  of  information. 

Hie  data  collected  for  all  surveys  came  from  a  wide  variety  of 
sources.  Since  quality  control  was  not  possible,  it  is  not  known  to 
what  extent  these  data  accurately  reflect  current  weapons  training. 

In  general,  i:  appears  that  the  data  can  certainly  be  used  to  indi¬ 
cate  trends  at  a  fairly  detailed  level  with  a  reasonable  degree  of 

accuracy . 

['he  following  sections  provide  summaries  for  each  of  the  combat 
arms  brandies.  These  summaries  were  developed  using  the  material 
contained  in  the  Appendices.  Information  collected  for  the  briet 
surveys  was  placed  in  table  form  for  the  areas  of  training  methods  and 
media,  types  of  practical  exercises,  end  of  course  proficiency  measure¬ 
ment,  and  utilization  of  training  devices.  With  respect  to  the  de¬ 
tailed  surveys,  the  most  significant  findings  and  observations  were 
summarized  from  the  training  descriptions  in  the  Appendices. 


The  summaries  for  a  given  weapon  system  were  developed  by  sunning 
or  adding  Information  across  appropriate  levels  of  training.  For 
example,  if  an  individual  received  40  hours  of  weapons  training  with 
the  M16  in  BCT,  20  hours  in  AIT,  and  55  hours  in  unit  training,  then 
a  total  of  115  hours  devoted  to  M16  weapons  training  would  be  listed 
in  the  overall  summary  table.  Information  was  summarized  in  this  manner 
for  NCO  training,  officer  training,  or  specific  duty  positions  in 
some  cases.  Therefore,  the  summaries  provided  in  the  following  sec¬ 
tions  may  be  regarded  as  an  overview  of  weapons  training  for  a  specific 
system. 

The  summaries  are  fairly  general  and  should  be  regarded  only  as 
approximations  since  many  types  of  information  and  measures  are  not 
entirely  appropriate  for  addition  across  levels  of  training.  The 
summaries  do  provide,  however,  a  general  indication  of  the  amount  and 
type  of  training  required  to  reach  maximum  levels  of  proficiency  with 
a  given  weapon  system  on  an  individual  and  tactical  unit  basis.  It 
should  be  pointed  out  that  the  majority  of  information  collected  in 
the  surveys  was  obtained  at  the  AIT  level.  Therefore,  the  overall 
summaries  are  primarily  a  reflection  of  individual  weapons  training. 

INFANTRY  WEAPONS  TRAINING 

The  methods  and  media  utilized  in  Infantry  weapons  training  are 
presented  in  Table  2.  It  may  be  seen  that  the  majority  of  this  train¬ 
ing  is  conducted  with  practical  exercises  and  the  hands-on  approach 
to  training.  The  percentages  for  these  methods  are  supported  by  the 
selection  of  the  actual  equipment  as  the  primary  training  media. 

Except  for  antitank  weapons,  there  is  very  little  utilization  of 
training  devices  in  Infantry  weapons  training. 

Table  3  indicates  that  proficiency  with  Infantry  weapons  is 
achieved  primarily  through  the  use  of  live  ammunition.  The  antitank 
weapons  are  the  exceptions  probably  due  to  the  cost  of  the  ammunition. 
The  training  for  these  weapons  relies  heavily  on  the  use  of  simulated 
and  subcaliber  fire. 


Table  2 


Methods  and  Media  For  Infantry  Weapons  Training 


Total  Hours  of  Instruction  With  Various  Methods  and  Media 
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Table  3 


Firing  Practice  For  Infantry  Weapone  Training 


Type  of 
Practical 
Exercise 


Live  Fire 
Blank  Fire 
Dry  Fire 
Subcaliber  Fire 
Simulated  Fire 


Number  of  Practice  Trials  or  Rounds  Per  Trainee 
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The  training  devices  for  antitank  weapons  appear  to  be  adequate  for 
allowing  the  trainee  to  practice  the  skills  involved  in  target  acquisi¬ 
tion,  sight  alignment,  tracking,  and  firing.  These  systems  also  provide 
the  trainee  with  the  appropriate  knowledge  of  results  concerning  firing 
performance.  One  possible  limitation  of  these  devices  is  the  absence 
of  some  launch  effects  associated  with  firing  a  live  round.  If 
launch  effects  interact  with  other  skills  being  trained  (sight  align¬ 
ment,  tracking,  etc.),  then  proficiency  in  firing  antitank  weapons 
probably  could  not  be  achieved  with  the  number  of  live  rounds  indicated. 

The  TOW  trainer  (XM70)  contains  a  blast  simulator  diaphragm  which 
is  Intended  to  duplicate  some  of  the  launch  effects.  The  relationship 
between  firing  proficiency  and  the  use  of  the  blast  simulator  diaphragm, 
however,  is  not  known.  If  the  device  is  effective  in  acclimating  the 
trainee  to  leunch  effects,  it  Would  facilitate  the  transition  to  live 
firing  and  maximize  the  effectiveness  of  the  small  number  of  live 
rounds  that  are  available  for  training. 
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Although  not  reflected  in  Table  3,  discussions  with  AIT  in¬ 
structors  at  Fort  Polk  indicated  that  the  pneumatic  mortar  trainer 
(M32)  is  used  in  the  81mm  mortar  training.  The  device  is  currently 
used  for  a  small  part  of  the  training  for  forward  observers.  It 
appears  that  the  utilization  of  this  device  could  be  increased  to 
include  exercises  for  the  gun  crew,  the  FDC,  and  integrated  exer¬ 
cises  for  all  three  elements  of  the  fire  team. 

Although  several  training  devices  are  currently  under  develop¬ 
ment  for  small-arms  training,  these  devices  were  not  included  in  the 
surveys.  The  laser  training  devices  appear  to  have  a  great  deal  of 
potential  for  small-arms  training.  These  devices  allow  the  trainee 
to  practice  basic  marksmanship  skills  such  as  sight  alignment  and 
re-laying  without  introducing  the  confounding  variables  of  recoil, 
noise,  and  smoke.  The  devices  also  include  an  excellent  feedback 
system  for  providing  the  trainee  with  knowledge  of  results.  If 
these  devices  were  used  for  the  acquisition  of  basic  marksmanship 
skills  prior  to  field  firing,  ammunition  allocations  could  probably 
be  reduced  or  at  least  the  maximum  benefit  would  be  obtained  from 
the  existing  allocations. 

Table  4  illustrates  the  type  of  evaluation,  criterion  measure 
and  methods  of  evaluating  firing  proficiency  that  are  used  in  deter¬ 
mining  end  of  course  proficiency  levels.  The  determination  of  pro¬ 
ficiency  with  Infantry  weapons  is  based  almost  entirely  on  actual 
performance  situations.  This  observation  is  supported  by  the  high 
percentages  associated  with  hands-on  the  actual  equipment,  crew 
drills,  ana  integrated  tests  of  the  terminal  performance  requirements. 
Assuming  that  the  questionnaire  completely  communicated  to  the  re¬ 
spondents,  the  performance  evaluation  appears  to  be  based  entirely 
>n  whether  or  not  the  trainee  achieves  a  specific  criterion  level. 

This  suggests  that  specific  behavioral  objectives  have  been  developed 
for  the  ins  -uction  and  that  the  criterion  levels  have  been  derived 
tr.ji  ti.e  pe.formance  standards  in  these  objectives.  In  the  evaluation 
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Table  4 


Proficiency  Measurement  For  Infantry  Weapons  Training 


Percent  of  Total  Evaluation 
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11 

of  firing  proficiency,  small  arms  is  the  only  area  where  the  actual 
terminal  performance  requirement  (live  firing)  is  evaluated.  Pro¬ 
ficiency  with  antitank  weapons  is  evaluated  through  the  use  of 
simulated  and  subcaliber  fire. 

The  training  devices  used  in  Infantry  weapons  training  are 
listed  in  Table  5.  There  are  no  training  devices  listed  for  small 
arms  because  Che  current  training  programs  do  not  use  any  devices 
specifically  related  to  weapons  training.  Laser  training  devices 
which  mav  be  used  with  most  small  arms  are  currently  under  develop¬ 
ment,  but  the  degree  of  utilization  in  existing  training  programs 
has  not  been  determined.  The  pneumatic  mortar  trainer  is  used  .'or 
only  a  small  portion  of  the  81mm  mortar  training.  The  utilization 
of  this  trainer  is  presently  limited  to  demonstration  and  part  of 
the  training  for  forward  observers.  The  training  for  antitank 
weapons  includes  a  relatively  high  percentage  ( 40%— 70%)  of  sub- 
caliber  firing  for  firing  practice.  Dry  firing  is  the  other  primary 
training  method  used  to  practice  firing,  and  live  firing  for  antitank 
weapons  is  minimized. 

Under  the  training  management  considerations  portion  of  the 
questionnaire,  a  summary  of  the  training  for  all  Infantry  weapons 
indicated  that  the  time  allocated  for  evaluation  was  a  substantial 
percentage  of  the  total  course.  In  many  cases,  the  number  of  hours 
scheduled  for  evaluation  was  20-25  percent  of  the  total  with  the 
remainder  of  the  time  being  allocated  for  training.  This  is  probably 
an  indication  of  the  increased  emphasis  on  performance  based  evalua¬ 
tions  which  require  more  time.  Also,  these  evaluation  hours  probably 
include  add:tional  training  in  the  form  of  critique  and  repetitions 
of  certain  exercises. 
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Table  5 


Utilization  of  Training  Devices  in  Infantry  Weapons  Training 
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81mm  Mortar  Training.  A  detailed  examination  of  the  practical  ex¬ 
ercises  indicated  that  74%  of  the  total  practice  time  was  related  to 
crew  drills  and  hands-on  the  actual  eauipment,  and  the  remaining  2o% 
was  devoted  to  live  firing  exercises.  Considering  onlv  those  exercises 
which  provided  some  tvpe  of  firing  practice,  57%  of  the  total  time  was 
considered  to  be  drv  fire  (crew  drill)  and  43%  live  fire. 

During  this  survey,  several  observations  were  made  concerning 
various  aspects  of  the  81mm  mortar  training.  With  respect  to  me¬ 
chanical  training,  80  minutes  are  presently  allocated  for  practical 
work,  in  mounting  and  dismounting  the  mortar,  and  80  minutes  ate 
scheduled  for  exercises  in  placing  aiming  stakes.  It  appears  that 
the  time  required  to  perform  these  different  tasks  was  not  given 
sufficient  consideration  when  this  time  allocation  was  established. 

It  takes  approximately  3  or  4  times  as  long  to  mount  and  dismount  the 
mortar  as  it  dot's  to  place  aiming  stakes.  During  the  practical  work 
for  mounting  and  dismounting,  the  members  of  the  four-man  crew  rotate 
through  the  positions  of  gunner  and  assistant  gunner  and  unless  the 
class  is  extremely  small,  each  trainee  will  probably  complete  the 
exercise  only  once.  Discussions  with  several  instructors  indicated 
that  this  limitation  will  probably  cause  the  trainee  difficulty  be¬ 
cause  subsequent  periods  of  instruction  assume  that  the  mortar  will 
be  properlv  mounted.  Performance  on  mounting  and  dismounting  the 
mortar  is  also  a  substantial  portion  of  the  gunner's  examination. 
Therefore,  it  appears  that  the  time  allocation  for  this  period  should 
be  changed  to  be  more  consistent  with  the  time  required  to  perform  the 
asks  It  may  be  necessary  to  increase  the  time  allocation  for  this 
period  in  order  to  insure  that  the  1 asic  skills  involved  in  mounting 
and  dismounting  the  mortar  are  acquired. 

Instructors  generally  agree  that  the  most  difficult  aspect  of 
trainL.rg  during  the  Integrated  phases  of  weapons  training  (gun  crew, 
FDC ,  and  FO)  is  the  FDC  portion.  For  the  81mm  mortar,  the  trainees 
r-xeive  eight  hours  of  training  in  FDC  procedures  in  Period  16,  and 
an  Id  I;  onal  ten  hours  of  actual  adjustment  in  Period  18.  The 
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instructors  felt  that  upon  completion  of  the  120-hour  course  of  in¬ 
struction,  the  trainees  were  not  qualified  to  become  either  FDC  com¬ 
puters  or  FO's  without  extensive  OJT  after  an  assignment  to  a  unit. 
Under  the  present  unit  training  program,  specific  criteria  or  guidance 
for  additional  training  are  not  provided.  There  appears  to  be  a  need 
to  increase  the  time  allocation  for  FDC  training  in  AIT  or  establish 
a  specific  program  for  use  in  unit  training. 

In  Period  17  for  the  81mm  mortar,  the  instruction  is  concerned 
with  techniques  of  fire  without  an  FDC.  The  probability  of  occurrence 
of  a  situation  which  would  require  the  mortar  to  be  fired  directly  is 
extremely  low.  Therefore,  it  appears  that  this  instructional  time 
and  ammunition  allocation  (three  rounds  per  trainee)  could  be  used  to 
greater  advantage  in  other  phases  of  the  training.  For  example,  some 
of  this  time  could  be  used  to  increase  the  practical  work  in  mounting 
and  dismounting  the  mortar  or  for  additional  FDC  instruction.  It 
appears  that  the  direct  lay  technique  could  simply  be  demonstrated 
using  either  live  ammunition  or  the  pneumatic  mortar  trainer.  If 
the  trainees  must  acquire  new  skills  in  order  to  use  the  direct  lay 
technique,  the  pneumatic  mortar  trainer  could  probably  be  used  in 
these  exercises. 

The  live  fire  exercise  for  the  81mm  mortar  (Period  18)  is  30 
hours  for  both  day  and  night  firing.  This  period  of  instruction 
usually  covers  two  days  (generally  consecutive)  in  the  field  with 
trainees  divided  into  three  groups.  One  group  serves  as  the  gun 
crew,  one  acts  as  the  FDC  computer,  and  the  third  performs  the 
functions  of  the  forward  observer.  This  is  a  live  fire  exercise 
and  the  bulk  of  the  ammunition  fired  is  done  so  in  this  period  of 
instruction.  There  is  an  expenditure  of  10.5  rounds  per  trainee  for 
the  two-day  exercise,  including  HE  and  illuminating  rounds  for  both 
day  and  night.  The  instructors  indicated  that  the  difficulty  with 
this  period  is  that  the  second  day  is  a  continuation  of  the  first 
day,  and  no  new  functions  are  added.  They  felt  that  the  training 
value  of  the  second  day  was  questionable  due  to  the  reduced  levels 
of  trainee  motivation  probably  caused  by  fatigue  and  a  lack  of  in¬ 
terest  in  the  repetition. 
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There  are  several  possibilities  for  increasing  the  effectiveness 
of  this  period  and  obtaining  maximum  benefit  from  the  ammunition  ex¬ 
penditure.  The  MOS  qualification  is  presently  based  entirely  on  the 
gunner's  examination.  One  possibility  is  to  use  the  second  day  of 
firing  as  a  part  of  the  MOS  qualification.  This  would  increase  the 
validity  of  the  qualification  scores  since  proficiency  on  the  terminal 
performance  requirement  would  be  included.  If  the  first  day  were 
used  for  practice  and  the  second  day  for  record  firing,  levels  of 
motivation  among  the  trainees  should  be  substantially  increased. 

Another  possibility  is  to  substitute  one  of  these  days  of  live  firing 
for  practical  exercises  with  the  pneumatic  mortar  trainer  at  an  earlier 
point  in  the  course.  The  present  instruction  does  not  include  an  in¬ 
tegrated  exercise  of  all  three  fire  team  elements  (gun  crew,  FDC,  and 
FO)  with  any  of  the  training  devices  or  the  actual  equipment.  It 
appears  that  the  integrated  actions  of  the  three  elements  should  be 
practiced  before  live  firing.  Practical  exercises  with  the  pneumatic 
trainer  would  not  only  serve  as  training  but  also  to  isolate  certain 
deficiencies  in  the  functioning  of  the  team.  These  deficiencies 
could  then  be  eliminated  or  reduced  with  the  pneumatic  trainer  before 
live  firing.  If  the  two  live  firing  days  were  scheduled  several  days 
apart,  and  additional  exercise  with  the  pneumatic  trainer  could  be 
scheduled  between  the  two  live  firing  days  to  further  increase  pro¬ 
ficiency. 


ARMOR  WEAPONS  TRAINING 


The  methods  in  media  utilized  in  Armor  weapons  training  are  pre¬ 
sented  in  Table  6.  The  hours  of  instruction  and  percentages  given  in 
this  table  are  summaries  of  Advanced  Individual  Training  and  unit 
training.  Although  the  majority  of  the  instruction  is  conducted  with 
practical  exercises,  the  number  of  instructional  hours  devoted  to  con¬ 
ference  is  much  higher  than  was  observed  for  Infantry  weapons  train¬ 
ing.  This  increase  is  probably  a  function  of  the  knowledge  require¬ 
ments  associated  with  the  more  complex  crew-served  weapon  systems. 

The  hours  of  instruction  listed  for  instructor  guidance  and  critique 
in  small  groups  is  primarily  a  reflection  of  Armor  unit  training. 
Training  devices  and  the  actual  equipment  are  the  basic  media  used 
in  the  training.  In  most  cases,  the  training  devices  are  mounted  on 
the  actual  equipment  which  should  provide  an  extremely  realistic 
training  environment  if  the  visual  effects  simulators  and  feedback 
systems  provide  the  trainee  with  a  high  fidelity  representation  of 
the  critical  variables. 

Table  7  illustrates  the  types  of  practical  exercises  that  are 
used  during  firing  practice.  Excluding  the  machinegun  firing  which 
includes  coaxial  and  antipersonnel  guns,  the  weapons  training  for 
the  main  gun  appears  to  be  about  40%  live  fire  and  60%  simulated  or 
dry  fire.  This  is  difficult  to  estimate  since  some  of  the  figures 
for  simulated  and  dry  fire  were  reported  in  terms  of  hours  rather 
than  trials  per  trainee.  Since  the  number  of  trials  per  trainee 
varies  with  class  size  and  other  factors,  it  was  not  possible  to 
obtain  an  accurate  figure  for  the  number  of  trials. 

The  methods  and  criteria  used  for  determining  end  of  training 
weapons  proficiency  are  shown  in  Table  8.  The  entries  in  this  table 
indicate  that  70%  of  the  evaluation  is  conducted  with  hands-on  the 
actual  equipment  and  specific  go/no  go  criteria  are  used.  The 
evaluation  of  firing  proficiency  is  conducted  primarily  using  live 
ammunition  with  certain  other  tasks  in  the  engagement  sequence  being 
evaluated  with  simulated  fire. 


Table  6 


Methods  and  Media  For  Armor  Weapons  Training 


Instructional 

Total  Hours  of  Instruction  With  Various  Methods 

Methods 

M60A1  Tank. 

M60A2  Tank 

M551  AR/AAV 

Ml 39  Cannon 

Conference 

30 

18 

21.5 

2 

Demonstration 

4 

4 

5.5 

4 

Practical  Exercise 

126 

162 

129 

32 

Instructor  Guid¬ 
ance  and  Cri¬ 
tique  With 

Small  Group 

60 

_ 

80 

80 

_ _ 

Instructional 

Media 

Percentage  of  Course  Objectives  Achieved  1 

With  Various  Media  1 

Training  Devices 

20 

30 

47 

Transparencies 

3 

9 

8 

Printed  Material 

6 

5 

5 

3 

Television 

I 

i 

Motion  Pictures 

2 

2 

2 

! 

Actual  Equipment 

58 

48 

32 

88 

Instructor 

10 

6 

6 

9 

Table  7 

Firing  Practice  For  Armor  Weapons  Training 


Number  of 

Practice  Trials  or  Rounds 

Per  Trainee 

M60A1  Tank 

M60A2  Tank 

M551  AR/AAV 

Ml 39  Cannon 

Live  Fire 

39 

47 

40 

158 

Main  Gun 

Machinegun 

375 

150 

275 

975 

1  Dry  Fire 

1  hr 

5  hrs 

15 

15 

,  Simulated  Fire 

34 

4  hrs 

28 

... 

Table  8 


Proficiency  Measurement  For  Armor  Weapons  Training 


End  of  Training 

Percent  of  Total  Evaluation 

Measurement 

M60A1  Tank 

M551  AR/AAV 

Ml  39  Cannon 

Type  of  Evaluation 

Paper  &  Pencil 

Hands-On,  Part  Task 

70 

70 

70 

100 

Training  Devices 

10 

10 

10 

Crew  Drill,  Gun¬ 
ner's  Test 

10 

10 

10 

Integrated  Test  of 
Performance 
|  Requirement 

10 

10 

10 

! 

1 

1 

_ l 

1 -  - 

1 

Type  of  Criterion 

Percent  of  Total  Evaluation 

Go/No  Go 

100 

100 

100 

1 

100  j 

Curve 

i.  . 

! 

i 

Evaluation  of  Firing 
Proficiency 

Number  of  Test  Trials  or  Rounds 

i 

1 

Per  Trainee 

Live  Fire 

i 

Main  Gun 

27 

30 

25 

829 

Machine gun 

845 

986 

986 

| 

Dry  Fire 

Simulated  Fire 

17 

17 

17 

1 

The  utilization  of  training  devices  in  weapons  training  is  shown 
in  Table  9.  The  majority  of  the  training  devices  are  used  in  conjunc¬ 
tion  with  the  Armor  Basic  Officer  Course.  It  should  be  pointed  out 
that  this  level  of  training  was  not  included  in  the  previous  summaries 
where  the  ratio  of  live  fire  to  simulated  or  dry  fire  was  estimated  to 
be  40%/60%.  In  general,  this  table  indicates  that  only  about  15%  of 
the  firing  practice  is  conducted  with  live  ammunition  and  the  remainder 
of  the  practice  is  conducted  with  different  amounts  of  training  device 
time,  dry  firing,  and  laser  firing.  An  examination  of  the  total  hours 
scheduled  for  training  devices  and  the  total  amount  of  time  each  trainee 
uses  the  training  device  indicates  that  the  number  of  hours  scheduled  is 
four  or  five  times  larger  than  the  number  of  hours  of  utilization  per 
trainee.  This  is  probably  a  function  of  both  crew  exercises  where  the 
members  rotate  to  various  position.',  and  the  limited  number  of  these 
relatively  expensive  devices  chat  are  available  for  a  given  course. 

M60A1  and  M60A2  Tank  Training.  During  the  detailed  examination 
of  practical  exercises  for  the  M60A1  tank  training,  it  was  found  that 
the  training  was  composed  of  the  following:  20%  live  fire,  10%  dry 
fire,  57%  laser  fire,  and  13%  part  task  training  with  the  actual 
equipment.  In  the  present  training  which  has  this  composition,  trainees 
complete  a  firing  table  and  continue  to  the  next  table  whether  or  not 
the  target  has  been  successfully  engaged.  The  Army  had  previously 
determined  that  13  rounds  of  live  ammunition  against  various  targets 
were  required  for  achieving  a  minimum  level  of  proficiency.  Since 
there  is  no  evidence  of  any  major  problems  with  gunners  passing  the 
qualification  firing,  it  appears  that  the  current  mix  of  training 
methods  enables  most  trainees  to  reach  acceptable  levels  of  pro¬ 
ficiency  . 

Although  the  training  programs  for  the  M60A2  tank  are  still  being 
developed,  the  following  composition  of  practical  exercises  was  deter¬ 
mined  from  the  proposed  AIT  program:  36%  live  fire,  62%  laser  fire, 
and  2%  with  training  devices.  Based  on  the  composition  of  practical 
exercises  for  other  Armor  weapons  training  programs,  the  proposed  mix 
should  enable  trainees  to  achieve  the  required  performance  standards. 
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Table  9 

Utilization  of  Training  Devices  In  Armor  Weapons  Training 


Training  Devices 


XM55  Laser 

Tank  Gunnery 
Trainer 

M42,  Target 
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Fire  Trainer 

U 

01 

c 

M  « 
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M41/42  Conduct 
of  Fire  Trainer 

Level  of  Training 

AIT/ 

OBC 

UT/OBC 

0BC 

0BC 

OBC 

OBC 

OBC 

UT 

Weapon  System 

M60A1/ 

M60A2 , 

M60A1 

M60A2 

M60A2 

M551 

M551 

M55 1  i 

M551 

M551 

i 

Total  Hours  of 

63 

68 

6 

4 

4 

18  ; 

Instruction 

1 

Total  Hours  Sohed- 

6/4 

8/2 

20 

68 

72 

3 

2 

1 

18  ! 

uled  For  Train¬ 
ing  Device 

! 

i 

Total  Hours  Lach 

0/1 

4/1 

16 

8 

1.5 

1 

1 

* 

6 

Trainee  Uses 

Device 

1 

1 

Percentage  oi  •  »t .-»1 

Firing  Practice 
Conducted  With 

The  Following: 

i 

Training  Device 

60/20 

100 

30 

100 

100 

40 

95 

Live  Firing 

40/- 

50 

20 

5 

Dry  Firing 

-no 

5 

■ 

Laser  Firing 

o 

v£> 

1 

15 

■ 

40 

_ 

_ 1 

■ 
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[41/42  Conduct 
if  Fire  Trainer 


After  obtaining  feedback  from  the  initial  classes,  however,  it  may  be 
necessary  to  make  some  alternations  in  this  composition. 

Numerous  training  devices  are  presently  used  in  Armor  weapons 
training.  These  devices  appear  to  provide  a  valid  training  environ¬ 
ment  for  practicing  critical  skills,  and  their  use  has  been  maximized 
in  the  existing  training  programs.  The  POIs  have  been  modified  re¬ 
cently,  however,  to  include  stablized  gunnery  which  creates  a  completely 
different  firing  environment.  Several  exercises  have  been  included 
which  require  the  firing  of  the  main  gun  from  a  moving  tank  in  the 
stablized  mode  at  both  stationary  and  moving  targets.  This  is  an 
extremely  complex  firing  situation  and  may  be  a  potential  area  for  the 
development,  of  new  training  devices.  Before  considering  this  a  potential 
area  for  device  development,  however,  the  stablized  gunnery  performance 
requirements  should  be  completely  analyzed  to  determine  skill  and  knowl¬ 
edge  requirements  with  particular  emphasis  on  the  visual  environment, 
relevant  visual  cues,  judgments  required,  and  any  other  new  dimensions 
introduced.  After  such  an  analysis,  it  would  then  be  possible  to  deter¬ 
mine  whechcr  or  not  a  cost-effective  training  device  could  be  developed. 

FIELD  ARTILLERY  WEAPONS  TRAINING 

Summaries  of  the  methods  and  media  used  in  Field  Artillery  weapons 
training  are  presented  in  Table  10.  Although  practical  exercises  are 
the  primary  method  of  instruction,  the  percentage  of  the  instruction 
conducted  with  lectures  and  conferences  is  quite  high.  This  is  probably 
a  function  of  the  complexity  of  these  large  crew-served  weapons  as  was 
noted  previously  with  some  of  the  Armor  weapons.  In  order  to  function 
effectively  as  a  member  of  a  crew,  the  trainee  must  acquire  a  great 
deal  of  knowledge  in  addition  to  development  of  the  necessary  skills. 

This  is  particularly  true  in  the  case  of  the  extremely  complex  missile 
systems.  The  instructor  and  the  actual  equipment  serve  as  the  primary 
media  for  :'iis  training.  The  relatively  large  number  of  hours  listed 
for  field  trips  indicates  time  spent  on  the  ranges  either  observing 
demonstrations  or  completing  practical  exercises. 
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Table  10 


Methods  and  Media  For  Field  Artillery  Weapons  Training 


Total  Hours  of  Instruction  With  Various  Methods  and  Media' 


Cannons 

Missiles 

Instructional 

Method 

in 

O 

in 

m 

1 

m 

8  Inch 

FDC 

O 

Cm 

Honest 

John 

Lance 

Sergeant 

CO 

c 

■rH 

JZ 

(0 

O' 

* 

Lecture 

17 

1 

1 

1 

19 
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2 

15 

5 

9 

Conference 

43 

28 

23 

30 

84 

15 

92 

98 

126 

116 

Demonstration 

14 

4 

2 

27 

9 

12 

16 

19 

Practical  Ex¬ 
ercise 

199 

109 

37 

50 

272 

86 

122 

395 

276 

50  3 

i 

1  Peer  Instruc¬ 
ts  ion 

90 

Instructor 
Guidance  & 
Critique 

With  Small 

Group 

26 

5 

4 

18 

24 

Review 

1 

2 

k 

Programmed 

Instruction 

7 

8 

20 

Instructional 

Media 

Field  Trips 

17 

8 

8 

8 

50 

58 

21 

9 

12 

Training  Devices 

8 

8 

6 

52 

47 

24 

Transparencies 

1 

15 

12 

Printed  Material 

7 

1 

Tel evision 

k 

k 

I 

13 

1 

3 

22 

Motion  Pictures 

3 

3 

1 

Actual  Equipment 

247 

123 

49 

59 

272 

105 

380 

231  | 

4o6 

Instructor 

14 

18 

9 

20 

86 

30 

99 

74 

146  ! 

1  50 

Table  11  illustrates  the  types  of  practical  exercises  that  are 
used  for  firing  practice.  A  high  percentage  of  the  ammunition  allo¬ 
cated  for  training  with  Field  Artillery  cannons  is  fired  in  demon¬ 
stration.  Considering  the  training  value  of  demonstration  firing, 
this  percentage  appears  to  be  excessive.  Although  demonstrations  are 
impressive  and  motivating,  the  number  of  rounds  used  for  this  purpose 
probably  could  be  reduced.  There  are  also  tremendous  ammunition  ex¬ 
penditures  ior  Firepower  demonstrations  which  occur  two  or  three  times 
a  year.  If  demonstrations  are  considered  to  be  an  essential  part  of 
Field  Artillery  weapons  training,  then  it  appears  that  they  should  be 
held  less  frequently  with  a  larger  number  of  trainees  observing  which 
would  reduce  the  total  ammunition  requirement  for  demonstrations. 

Table  11 

Firing  Practice  For  Field  Artillery  Weapons  Training 


0 


Fur  most  trainees,  the  large  majority  of  the  live  firing  practice 
is  conducted  with  the  105mm,  Except  for  1.5  rounds,  the  ammunition 
expenditure  indicated  for  the  155mm  occurs  when  the  trainee  has  ad¬ 
vanced  to  the  NCO  Basic  Course,  In  AIT  when  the  gun  crew  receives  the 
basic  training  for  all  cannons,  the  105mm  is  used  in  almost  all  of  the 
practical  exercises  and  the  other  cannons  are  simply  demonstrated. 
Although  the  trainee  receives  mechanical  3nd  hands-on  training  with  all 
systems,  live  firing  practice  is  conducted  only  with  the  105mm  (except 
for  1.5  rounds  of  155nsn  ammunition  per  student).  Due  to  the  extreme 
costs  involved,  instruction  for  the  missiles  is  conducted  entirely 
with  hands-on  training  and  simulated  firing. 

The  methods  of  measuring  proficiency  with  Field  Artillery  weapons 
are  listed  in  Table  12.  About  502  of  the  end  of  course  evaluation  for 
Field  Artillery  weapons  is  conducted  with  paper-and-pencil  tests.  The 
use  of  this  type  of  evaluation  is  a  reflection  of  the  extensive  knowl¬ 
edge  requirements  associated  with  these  weapons.  The  remainder  of  the 
evaluation  consists  of  crew  exercises,  part  task  evaluations,  and  dry 
firing.  It  should  be  pointed  out  that  no  live  fire  ammunition  is  used 
in  determining  end  of  course  proficiency  levels  for  any  of  the  Field 
Artillery  weapon  systems.  It  appears  that  this  is  one  area  where  the 
14.5mm  subcaliber  device  could  be  used  to  provide  a  proficiency  evalua¬ 
tion  that  is  performance  based.  Although  it  may  be  possible  to  obtain 
an  adequate  evaluation  of  gun  crew  proficiency  in  a  dry  firing  situa¬ 
tion,  it  seems  that  an  evaluation  of  FO  procedures,  and  possibly  FDC 
activities,  would  be  more  appropriate  in  an  actual  performance  situa¬ 
tion,  even  though  reduced  in  scale. 

The  utilization  of  training  devices  in  Field  Artillery  weapons 
training  is  shown  in  Table  13.  The  vast  majority  of  the  training 
devices  are  used  for  missile  training.  These  devices  vary  from 
functional  mock-ups  to  pieces  of  the  actual  equipment  that  have  been 
modified  to  provide  feedback  to  the  trainee  or  information  which  may 
be  monitored  by  the  instructor.  In  missile  training,  the  combination 
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Table  12 


Table  13 


Utilization  of  Training  Devices  In  Field  Artillery  Weapons  Training 


i 


Training  Devices 


M31  Trainer 
(14.5mm) 

M31  Rocket 
and  M50 

M6  Main 
Assemblage 

M33  Control 
Surfaces 

3G52  Missile 
Training  Set 

3G100  Missile 
Firing  Set 

XM61  Missile 
Trainer 

XM95E1 

Warhead 

Trainer 

Level  of  Training 

OBC 

AIT 

AIT 

AIT 

AIT 

AIT 

AIT 

♦ 

j 

Weapon  System 

Total  Hours  of 
Instruction 

All 

Cannons 

8.4 

Honest 

John 

180 

Lance 

204 

Lance 

204 

SGT 

142 

SGT 

142 

Pershing 

Pershing 

54 

i 

i 

i 

Total  Hours  Sched¬ 
uled  For  Train¬ 
ing  Device 

5.6 

102 

110 

no 

94 

8 

121 

54 

i 

Total  Hours  Each 
Trainee  Uses 
Device 

1.7 

102 

110 

no 

55 

8 

121 

20 

i 

i 

i 

i 

Percentage  of  Total 
Firing  Practice 
Conducted  With 
The  Following: 

; 

Training  Device 

18 

100 

100 

100 

100 

100 

100 

100 

Live  Fire 

82 

1 

Dry  Fire 

1 
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of  actual  equipment  and  training  devices  provides  an  extrmely  realistic 
training  environment  for  acquiring  all  necessary  skills.  If  sufficient 
quantities  of  the  actual  equipment  are  available  for  training  pruposes, 
then  this  learning  environment  should  be  maintained.  If  this  commit¬ 
ment  of  actual  equipment  interfere  with  other  requirements,  however, 
numerous  studies  have  shown  that  many  of  the  highly  proceduralized  task* 
associated  with  missile  systems  may  be  learned  equally  well  with  low 
fidelity  simulations  of  the  equipment. 

With  respect  to  cannon  training,  only  one  training  device  is  pre¬ 
sently  being  used.  This  is  the  14.5mm  subcaliber  device  which  may  be 
used  with  all  cannons.  The  device  is  presently  used  for  relatively 
small  portions  of  the  training  for  the  105mm  and  FO  procedures  for 
NC9a  and  officers.  The  14.5mm  subcaliber  device  is  not  utilized  in 
practical  exercises  for  any  of  the  other  levels  of  training  examined. 

It  appears  that  the  utilization  of  this  device  could  be  increased  for 
all  levels  of  training,  particularly  AIT,  to  provide  performance  based 
instruction  for  the  gun  crew,  FDC,  and  FO.  The  Field  Artillery  School 
is  currently  in  the  process  of  developing  permanent  rangeB  for  the  14.5 
subalibe.  device.  It  was  not  determined  to  what  extent  the  device 
will  be  us^d  in  various  course  of  instruction. 

The  overall  weapons  training  for  Field  Artillery  systems  is 
apparently  conducted  in  three  relatively  separate  areas:  gun  crew 
training  (MOS  13A) ,  Fire  Direction  Center  training  (MOS  13E)  and 
forward  ob.  *rver  training  (Officer  Baaic  Course).  Since  these  three 
elements  of  the  fire  team  must  eventually  function  together  as  an 
integrated  team,  it  appears  that  "he  training  might  be  more  effective 
if  here  were  more  coordination  between  these  areas  of  instruction. 

The  integration  of  training  for  the  fire  team  elements  would  probably 
re;  'It  in  a  reduction  of  ammunition  requirements  since  trainees  from 
eacii  element  would  obtain  the  training  benefit  of  each  round.  If  the 
ammunition  allocation  for  training  is  presently  considered  to  be  too 
small,  then  the  .ooling  of  ammunition  allocations  for  integrated  train¬ 
ing  would  increase  the  number  of  rounds  available  for  each  trainee. 
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AIR  DEFENSE  WEAPONS  TRAINING 

All  of  the  summaries  for  Air  Defense  weapons  training  primarily 
indicate  the  training  given  in  AIT  since  almost  all  of  the  information 
collected  was  at  this  level.  Table  14  presents  the  various  methods 
and  media  that  are  currently  used  in  Air  Defense  weapons  training. 
Practical  exercises  serve  as  the  primary  method  of  instruction  for 
all  weapon  systems.  This  is  consistent  with  the  large  number  of  hours 
which  were  indicated  for  the  actual  equipment  as  the  training  media. 

It  should  be  pointed  out  that  the  instructional  hours  listed  in 
this  table  are  primarily  related  to  weapons  training  as  defined  earlier. 
The  entire  Chaparral  course,  for  example,  is  280  hours  but  only  33  of 
those  hours  were  considered  to  be  directly  relevant  to  weapons  training. 

Table  15  illustrates  that  practical  work  with  gun  systems  is  con¬ 
ducted  with  live  ammunition  whereas  the  practical  exercises  for  the 
missile  systems  are  basically  simulated  or  dry  fire.  The  live  ammunition 
indicated  for  the  Redeye  and  Chaparral  are  fired  by  the  students  obtain¬ 
ing  the  highest  scores  in  each  class.  Therefore,  they  serve  primarily 
as  demonstration  rounds  for  the  other  class  members  and  have  very  little 
training  value. 

The  methods  of  measuring  end  of  course  proficiency  are  listed  in 
Table  16.  Although  all  evaluations  are  made  in  terms  of  specific 
behavioral  criteria,  the  particular  type  of  evaluation  varies  with 
each  weapon.  The  percentages  listed  for  hands-on  equipment,  crew 
drills,  and  integrated  tests  indicate  that  most  of  the  evaluations 
probably  involve  performance  situations  with  the  actual  equipment. 

Table  17  outlines  the  utilization  of  some  of  the  training  devices 
for  Air  Defense  weapons  training.  Although  other  training  devices  for 
the  Hawk  and  Hercules  were  included  in  the  surveys,  specific  informa¬ 
tion  concerning  their  utilization  was  not  given  because  of  variations 
in  class  size  and  other  factors.  With  respect  to  Redeye  training  de¬ 
vices,  the  M46  field  trainer  is  a  high  fidelity  mock-up  of  the  weapon 
system  without  electronics,  but  the  M49  tracking  head  trainer  in 
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Table  14 


Methods  and  Media  For  Air  Defense  Weapons  Training 


Instructional 

Method 

Total  Hours  of  I 

nstruction 

With  Various  Methods  and  Media 

Guns 

Missiles 

M42 

Duster 

Vulcan 

Redeye 

Chap¬ 

arral 

Hawk 

Hercules 

Conference 

58 

56 

9 

6 

15 

14 

j  Demonstration 

1 

48 

39 

Practical  Exercise 

222 

165 

31 

33* 

58 

129* 

Examination 

3 

Performance  Tests 

33 

Administration 

46 

Ins  true'  i rial 

Media 

j  Field  Ti ‘ ns 

3 

1  Training  Devices 

28 

59 

8 

Audio  Tape 

1 

Recordings 

'  nti-il  Pictures 

30 

Motion  Pictures 

26** 

11 

10 

|  Actual  Equipment 

250 

235 

2*** 

31 

106 

172 

*Peer  instruction  during  most  of  practical  exercise 

**MTS  trainer 

*K^ngf>  firing 
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Table  15 

Firing  Practice  For  Air  Defense  Weapons  Training 


Type  of  Practical 
Exercise 

Number  of  Practice  Trials 

or  Rounds  Per  Trainee 

Guns 

Missiles 

m 

Vn 

Vulcan 

H 

Chap¬ 

arral 

V) 

0/ 

rH 

3 

U 

U 

si 

Live  Fire 

32 

620 

2* 

1* 

Simulated  Fire 

156 

16 

Dry  Fire 

_ 

_ 

6 

*Rounds  per  class 


Table  16 

Proficiency  Measurement  For  Air  Defense  Weapons  Training 


Percent  of  Total  Evaluation 


End  of  Course 
Proficiency 

_ Measurement _ 

Type  of  Evaluation 

Paper  &  Pencil 

Hands-On,  Part 
Task 

Training  Devices 

Crew  Drill,  Gun¬ 
ner's  Test 

Integrated  Test 
of  Performance 
Requirement _ 

Type  of  Criterion 


Table  17 


Utilization  of  Training  Devicea  In  Air  Defense  Weapons  Training 


Training  Devices 

| 

013 

C5  ^ 

•H  O 

>  W 

O  U  03 

X  <D  H 

60  3 

r-  U  a 

00  tO  *H 

IS  H  W 

M46  Field 
Trainer 

I - 

u 

(0  u 

U  01 

H  C 

•H 

ON  60  (0 

<r  c  u 

X  -H  H 

M30  Train¬ 
ing 

Missile 

Level  of  Training 

MOS  suffix 
R6 

MOS  suffix 
R6 

MOS  suffix 
R6 

AIT 

Weapon  System 

Redeye 

Redeye 

Redeye 

Chaparral 

Total  Hours  of 
Instruction 

83 

83 

83 

280 

Tota.1  Hours  Sched¬ 
uled  For  Train¬ 
ing  Device 

30 

2 

31 

8 

(  Total  Hours  Each 
Trainee  Uses 

Device 

Percencag  of  Total 
Firing  Practice 
i  Conducted  With 
j  The  Following: 

4 

25  min. 

6 

2 

Trainin0  D'—'ce 

Live  Fire 

Dry  Fire 

Crew  Drill 

100 

100 

100 

20 

5 

75 
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conjunction  with  the  M87  moving  target  simulator  (MTS)  or  aome  other  infra¬ 
red  source  permits  the  trainee  to  practice  all  of  the  skills  required  for 
firing  an  actual  Redeye.  Each  Redeye  trainee  receives  a  total  of  4  hours 
of  simulated  firing  practice  with  the  MTS.  In  the  Chaparral  training, 
the  M30  training  missile  is  used  with  the  actual  equipment  to  provide 
the  trainees  with  practice  in  preparing  the  weapon  for  firing,  target 
acquisition,  target  tracking,  and  simulated  firing. 

Redeye  Training.  Previous  engineering  and  service  tests  for  the 
Redeye  indicated  that  120  trials  of  simulated  firing  and  30  trials  of 
tracking  and  simulated  firing  with  live  aircraft  would  be  required  for 
an  acceptable  level  of  gunner  proficiency.  The  number  of  trials  in  the 
current  Redeye  training  program  is  based  on  this  figure.  All  students 
receive  156  trials  on  the  moving  target  simulator.  In  addition,  they 
also  serve  as  the  coach  for  another  156  trials,  and  observe  other  stu¬ 
dents  during  the  remainder  of  the  period.'  Training  with  the  moving 
target  simulator  is  currently  given  in  the  second  and  third  weeks  of 
the  three-week  course.  Until  recently,  trainees  also  received  at  least 
30  tracking  trials  with  live  aircraft,  but  this  requirement  has  been 
eliminated  due  to  fuel  shortages,  and  the  time  has  been  allocated  for 
additional  MTS  training.  While  the  instructors  feel  that  the  MTS  is 
an  outstanding  training  device  and  especially  good  as  a  lead-in  to  live 
tracking,  they  feel  that  the  trainees  are  now  receiving  too  much  MTS 
training  which  is  resulting  in  a  loss  of  interest.  During  tracking 
with  live  aircraft,  it  was  also  possible  for  25  students  to  be  actively 
involved  in  the  training  as  opposed  to  two  students  with  the  MTS. 

Although  the  instructors  at  Fort  Bliss  do  not  feel  that  a  radio- 
controlled  model  aircraft  would  be  an  appropriate  substitute  for  the 
live  aircraft,  it  appears  that  some  type  of  reduced  scale  target  for 
outdoor  use  may  be  required  to  provide  an  appropriate  distribution 
and  variation  of  practice.  In  addition,  a  radio-controlled  model  air¬ 
craft  would  provide  much  more  realistic  flight  paths  than  a  ground  or 
cable-mounted  aerial  target.  The  Fort  Bliss  Redeye  instructors  also 
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felt  that  the  Redeye  Launch  Simulator  (RELS)  would  be  a  valuable  train¬ 
ing  device  because  it  would  permit  the  trainee  to  experience  the  effects 
of  firing  a  live  missile  and  better  prepare  him  for  firing  an  actual 
Redeye . 

At  the  end  of  training,  all  Redeye  gunners  are  expected  to  perform 
all  of  the  steps  required  in  the  firing  sequence  without  error.  Al¬ 
though  two  of  the  films  for  the  moving  target  simulator  contain  sections 
from  all  of  the  other  training  films  and  could  be  used  for  examination 
purposes,  they  are  not  used  in  the  current  program.  Instructors 
apparently  monitor  student  progress  quite  closely  and  provide  additional 
training  trials  when  necessary  to  insure  that  the  trainee  can  perform 
without  errui . 

Chaparral  Training.  There  are  currently  two  periods  of  instruction 
ir  the  Chaparral  program  that  contain  practical  exercises  related  to 
firing  practice.  The  first  of  these  involves  the  use  of  the  M30  train¬ 
ing  missile  and  a  radio-controlled  model  airplane  with  an  infrared 
source,  ihe  trainees  are  rotated  through  each  of  the  four  crew  posi¬ 
tions,  and  they  spend  approximately  two  hours  in  each  position.  The 
secord  p-riod  is  a  practical  exercise  using  the  actual  equipment  in  a 
formal  crew  drill.  During  this  exercise,  each  trainee  completes  six 
trials  in  each  'f  the  four  crew  positions. 

Th'>  erformance  measures  used  to  evaluate  proficiency  are  go/no  go 
tests  administered  by  peer  instructors  at  various  times  during  the 
■■  rgp.  ,  0r  most  of  the  crew  duties  and  procedures,  the  instructors 
felt  that  this  was  an  adequate  method  of  insuring  an  acceptable  level 
o'"  per  for;  ance.  However,  there  are  presently  no  standards  set  for 
’  acking  proficiency.  In  addition,  the  trainee's  ability  to  determine 
whether  or  not  a  target  is  within  the  engagement  envelope  is  evaluated 
wi  i  printed  drawings  of  sight  pictures.  Present  testing  practices 
and  standards  are  not  considered  adequate  for  estimating  combat  pro¬ 
ficiency  in  thir  critical  area. 
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When  trainees  are  tracking  live  aircraft  or  radio-controlled  models 
and  making  judgments  concerning  whether  or  not  the  target  is  within  the 
engagement  envelope,  there  is  no  provision  for  providing  the  trainees 
with  knowledge  of  results  concerning  their  judgments.  There  appears  to 
be  a  need,  either  through  instrumentation  or  the  development  of  training 
devices,  to  provide  the  trainee  with  a  situation  where  he  can  use  the 
actual  equipment  in  making  these  judgments  and  receive  immediate  feed¬ 
back  on  his  accuracy.  There  are  some  indications,  however,  that  ranging 
may  not  be  a  performance  requirement  due  to  some  of  the  equipment 
characteristics.  The  acquisition  range  of  the  infrared  seeker  in  the 
missile  is  about  the  same  as  the  range  of  the  missile  itself.  This 
suggests  that  as  soon  as  the  gunner  obtains  the  IR  tone,  he  may  fire 
without  considering  the  target's  range  or  the  envelope  of  the  system. 
Before  this  could  be  considered  to  be  a  potential  area  for  training 
device  development,  the  above  considerations  would  have  to  be  examined 
in  detail. 

OVERVIEW 

This  section  is  primarily  a  summary  of  the  overall  results  of  the 
surveys.  Some  items  of  information  which  reflected  similar  findings 
across  the  combat  arms  are  also  included.  Finally,  the  selection  of 
weapons  for  Task  2  is  discussed. 

Training  Content .  There  was  no  attempt  in  any  of  the  surveys  to 
describe  or  evaluate  the  actual  content  of  weapons  training.  Several 
sections  were  included  in  the  detailed  surveys  for  determining  the 
types  of  information  and  procedures  used  in  developing  the  content 
of  the  training.  The  task  analysis  procedure  used  for  most  of  the 
weapons  consisted  primarily  of  the  use  of  conferences  or  committees 
for  the  development  of  task  inventories.  This  method  was  generally 
supplemented  to  a  minor  degree  by  observation,  individual  interview, 
and  service  test  descriptions  and  results.  In  a  few  cases,  there 
was  no  evidence  that  a  formal  task  analysis  had  been  conducted. 
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For  almost  all  weapons,  there  was  no  indication  that  miaaion 
profiles  had  been  developed  or  utilized  during  the  development  of 
task  inventories.  Although  CONARC  REG  350-100-1  does  not  specify 
the  use  of  mission  profiles,  this  procedure  will  provide  a  great 
deal  of  assistance  in  identifying  relevant  job  performance  require¬ 
ments.  The  identification  of  critical  tasks  becomes  a  highly  syste¬ 
matic  procedure  rather  than  the  more  subjective  committee  approach 
where  the  distinction  between  critical  and  nice-to-know  tasks  may 
not  he  present. 

The  amount  of  training  required  for  an  acceptable  level  of  gunner 
proficiency  was  also  surveyed.  In  most  cases,  the  number  of  training 
trials  required  was  derived  from  initial  service  tests  of  the  system 
w.th  some  adjustments  to  incorporate  feedback  from  initial  classes. 

The  relationship  between  the  learning  curve  for  a  given  weapon  and 
the  number  of  training  trials  presently  used  is  not  known. 

Training  Methods.  One  of  the  objectives  of  Task  1  was  to  examine 
current  weapons  training  and  identify  the  proportions  of  various  train¬ 
ing  methods  (live,  dry,  simulated,  etc.)  used.  This  information  has 
been  summarized  from  all  surveys  and  included  in  Tables  18  and  19.  For 
most  Infantry  weapons,  the  composition  of  the  training  in  terms  of 
perc  atages  for  various  methods  could  not  be  determined.  A  consider¬ 
able  amount  of  the  firing  practice  for  Infantry  weapons  is  completed 
with  dry  firing.  Since  dry  firing  practice  was  reported  in  hours 
rather  than  the  number  of  trials  per  trainee,  percentages  could  not 
he  computed. 

The  percentages  of  different  training  methods  vary  considerably 
according  to  the  particular  weapon  system.  In  general,  the  correlation 
between  ammunition  cost  and  ammunition  expenditure  appears  to  be 
fairly  high.  As  cost  Increases  and  expenditure  decreases,  there  is 
gere  ally  an  increased  utilization  of  methods  other  than  live  firing. 

A  s,  substitute  for  live  firing,  various  types  of  simulated  and 
>ry  fire  appear  to  be  used  more  frequently  than  subcaliber  firing. 

..  n>  «.  each  weapon  system  has  its  own  specific  conditions  and  train¬ 
ing  objectives,  however,  the  percentages  probably  should  be  examined 
in  terms  of  a  specific  weapon  rather  than  attempting  to  summarize 
across  all  veapons. 
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MIX  OF  TRAINING  METHODS  FOR  INFANTRY  AND  ARMOR  WEAPONS  TRAINING 


::thods  for  fiflo  artillery  ,u\'d  air  defense  weapons  training 


Hercules 


Training  Devices.  A  few  areas  for  potential  training  device 
development  were  identified  during  the  surveys,  but  equally  important 
was  the  apparent  need  to  increase  the  degree  of  utilization  of  exist¬ 
ing  devices.  This  was  particularly  true  for  the  pneumatic  mortar 
trainer  and  the  Field  Artillery  subcaliber  device  for  cannon  training. 
It  appears  that  these  devices  should  be  used  not  only  to  increase 
proficiency  of  fire  team  elements  (gun  crew,  FDC,  and  FO) ,  but  also 
for  integrated  exercises  for  the  entire  team.  This  would  provide 
practice  in  coordinating  the  efforts  of  the  team  and  also  Increase 
the  efficiency  of  training  through  Increased  student  participation. 

There  are  several  questions  which  should  be  addressed  in  con¬ 
junction  with  a  plan  for  increased  utilization  of  these  devices. 

It  would  first  be  necessary  to  Identify  the  performance  measures 
which  would  be  used  in  evaluating  the  performance  of  each  element  of 
the  fire  team.  It  would  also  be  necessary  to  develop  performance 
measures  for  the  integrated  team  exercises.  These  measures  should 
allow  the  distribution  of  error  among  the  elements  so  that  specific 
deficiencies  could  be  identified.  Another  question  is  concerned 
with  the  transfer  relationship  between  the  training  devices  and  the 
firing  of  service  ammunition.  It  is  not  clear  how  the  forward  ob¬ 
server's  Judgments  made  in  a  reduced-scale  environment  will  transfer 
to  a  full-scale  situation.  The  change  in  scale  may  also  have  some 
effect  on  gun  crew  performance  although  to  a  lesser  extent. 

One  area  which  appears  to  be  a  good  candidate  for  training 
device  development  is  concerned  with  the  launch  and  blast  effects 
of  larger  caliber  rounds  or  missiles.  This  apparent  need  applies 
primarily  to  individual  weapons  or  crew-served  weapons  where  the 
gunner  controls  the  entire  engagement.  Examples  of  these  weapons 
are  antitank  weapons,  Redeye,  and  possibly  mortars.  These  are  all 
weapons  where  the  crew  members  are  in  close  proxiraitv  to  the  firing 
of  the  round,  and  the  target  engagement  sequence  may  be  affected  by 
recoil,  blast,  noise,  smoke,  or  weight  changes.  If  these  launch 
effects  influence  the  attainment  of  proficiency  with  a  weapon,  then 
there  should  be  some  means  of  providing  relevant  training  without 
using  live  ammunition  since  the  weapone  under  consideration  are 
fairly  expensive  to  fire. 
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The  Redeye  Launch  Simulator  (RELS)  which  duplicates  some  of  the 
launch  and  blast  effects  of  a  Redeve  firing  will  be  tested  in  the 
near  future.  Also,  the  Launch  Effects  Training  Simulator  (LETS)  for 
the  DRAGON  is  currently  undergoing  test  and  evaluation.  The  tests 
tor  both  of  thest  devices  should  asst st  in  determining  the  feasi¬ 
bility  of  developing  launch  simulators  for  similar  weapon  systems. 

Two  otherpo-.sibi ! ities  for  potential  training  device  develop¬ 
ment  were  identified  in  Air  Defense  weapons  training.  The  first  of 
these  is  a  possible  requirement  for  an  outdoor  reduced-scale  target 
simulator  which  would  allow  Redeve  trainees  to  practice  all  of  the 
functions  in  the  engagement  sequence.  This  may  be  primarily  a 
management  and  scheduling  problem,  however,  since  the  existing 
Moving  Target  Simulator  (MTS)  has  the  capability  of  providing  all 
the  necessary  skill  training. 

The  other  possible  Air  Defense  training  device  requirement  is 
concerned  with  Chaparral  gunner  performance  requirements.  There  is 
presently  no  method  of  providing  the  gunner  with  immediate  feedback 
on  the  accuracy  of  his  -judgments  concerning  whether  or  not  the  target 
is  within  the  engagement  envelope  of  the  weapon  system.  This  per¬ 
formance  roqui  i  .  n-ent  rav  be  eliminated,  however,  during  an  analysis 
of  the  eqi.inm*  nt  .and  system  capabilities. 

The  last  possibility  identified  for  training  device  development 
is  re'ated  to  the  stabilized  gunnerv  requirement  for  Armor  Weapons. 
This  requirement  creates  an  extremely  complex  firing  environment 
wtiirh  will  require  thorough  analysis  before  it  can  be  determined 
whether  or  not  training  device  development  is  feasible  and  potentially 
cos  t -e  f  f  ec  1 1 ve . 

'ad  of  Course  Pro: 1 i lency  Measurement.  The  end  of  course  evalua- 
‘  1  ■  n  for  Armor  weapons  and  small  arms  was  based  on  trainee  performance 
or  various  firm,  table..  The  criterion  was  generally  a  go/no  per- 
for mane  stmdnrJ.  For  Held  Artillery  weapons,  Ai”  Defense  missiles, 
act  ank  weapons,  and  mortars,  however,  the  evaluation  of  gunner 


proficiency  was  not  based  on  live  firing  of  service  ammunition.  It  was 
not  determined  to  what  extent  the  established  standards  are  accurate 
reflections  of  the  levels  of  proficiency  required  in  combat.  It  is 
also  not  known  if  the  crew  drills  and  subcaliber  firings  used  as 
proficiency  tests  are  valid  and  reliable  estimates  of  existing  per¬ 
formance  standards. 

Selection  of  Weapon  Systems  For  Task  2.  It  is  assumed  that  the 
three  weapons  to  be  identified  for  task  analysis  will  be  selected  from 
the  eight  weapons  which  were  surveyed  in  detail.  It  appears  that  the 
following  factors  should  be  given  primary  consideration  in  selecting 
these  three  weapons  which  will  also  include  the  two  weapons  to  be 
field  tested  in  Task  3. 

1.  The  weapons  should  be  representative  of  a  family  of  weapons 
to  permit  an  identification  of  task  commonalities  between 
similar  weapons. 

2.  The  weapons  should  be  available  in  sufficient  numbers  for 
field  evaluation. 

3.  Training  devices  for  weapons  training  should  be  available 
in  sufficient  numbers  and  types  to  develop  experimental 
training  programs  for  the  field  test. 

4.  Because  of  the  ammunition  requirements  for  the  field  test, 
ammunition  cost  should  be  as  low  as  possible. 

For  Infantry  weapons,  the  81mm  mortar  appears  to  best  satisfy 
the  above  requirements.  This  is  based  primarily  on  the  availability 
of  weapons  and  crews,  and  the  cost  of  ammunition.  The  M60A1  tank 
appears  to  be  the  only  possibility  for  Armor  weapons.  The  M60A2 
tanks  are  not  available  in  sufficient  numbers  and  the  training  pro¬ 
grams  are  presently  under  development.  With  respect  to  Field  Ar¬ 
tillery  weapons,  the  155mm  SP  appears  to  be  the  logical  choice  based 
on  weapon  system  availability  and  ammunition  cost.  Both  of  the 
Air  Defense  weapon  systems  fail  to  satisfy  the  requirements  of 
representation  of  a  family,  availability  of  training  devices,  and 
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ammunition  cost.  Therefore,  it  is  suggested  that  the  three  weapon 
systems  previously  mentioned  (81mm  mortar,  M60A1  tank,  and  155ram 
SP)  be  selected  for  analysis  in  Task  2. 


Dt  HI  lOCKATHY 


c.tntkai, 

Train  i  ng 


Ammonium,  Marry  I,,  ami  William  ii.  Mr  lolling.  Man  in  Control  of  High  ly 
Automaton  S\ t  om:. .  Taper  presented  at  Human  factors  Research  and  De¬ 
velopment  Con  frivnee ,  fort  Dliss,  T«  xas ,  October  1*170.  HuinKKO  I’rofus- 
s  i  ona  1  Taper  7-71  l  MAN  ICON),  May  1*171. 

Arima,  James  K.  Human  factors  in  Weapon  Sy  s 1 am  evaluation.  Technic.il 
Taper  l.SSl.-TT  h*i  l,  Litton  Scientific  Support  hahoratory,  fort  Ord , 
California,  March 

Drenn.m,  Mark  f.  et  al.  Training  Management  in  Music  Combat  Training. 
C.  n suiting  Report,  HumRKil  Division  A,  fresidio  ot  Monterey,  California, 
October  1  Mte.l  ( ATCSYSTfM  TOR  INTfKNAl.  Uf>f.  ONLY). 

href.'.,  R.  The  MOD  I  A  t.'nes  (  ionnu  i  iv  for  Curriculum  Analysis.  KANP  Re¬ 
port  R-  lOCO  TK,  HAND  Corporation,  Santa  Monica,  California,  Novemher 
1*17 .  IS*1*1  also  t'arpenter  et  al,  November  1*17?.  > 

Carpenter,  M.  h.  .  :  at.  The  MODI  A  Derision  frocesr.  tor  Devel.M'ii.g 
Strategies  of  Air  force  Inst  met  ion.  HAND  Report  K  101'1-1'R,  RAND 
Corporation,  Santa  Monica,  California,  November  1*777.  (See  also  lh*o t , 
November  l  *17 .  ) 

t’avinesr. ,  James  A.  el  al.  Target  Detection  and  Range  f.stimat  ion. 

HnmKRO  Technical  Report  /.’  AD ,  November  1*1 

t'oston,  Morris.  1..,  II.  Walter  Thorne,  Raymond  Kush,  and  C .  Mi.hael  York. 
Sandy  ot  Dias  in  New  Tijuigment  Training.  Report  on  Trojeot  No.  AAH1, 

US.  Anny  Int.intrv  1'oar.l,  lort  Denning,  Georgia,  AO  April  l*'7,i. 

Cox,  dt'hn  A.  Application  o!  a  Method  ot  evaluating  Training,  ,'ourn.il 
ot  Applied  Psychology,  April  1‘lb‘i,  vol.  DD,  no.  '  (TKADf.K  1)  .  . 

includes  est  i mutes  o t  proficiency  level  attaiue*!,  worth  ot  a  trained 
man  in  dollars,  and  training  costs  in  dollars.  ."  HumKKO  Division  S 
(TKADTK  )  . 

Department  of  the  Army.  AR  AbO-l.  Anny  Training.  Anny  Regulation, 

A  November  1*171,  with  Change  1. 

Department  of  the  Anny.  AK  AhO-D.  Una  1  i  I  i  ca  t  i  on  and  i'.uni  I  i.in  .'.a:  mil 
with  Weapons  and  Weapon  Systems^  Anny  Regulation,  ,’S  September  1  *>'7 . 


GENERAL  Training  (Cont'd) 


Department  of  the  Army.  ATP  9-17.  Ordnance  Ammunition  Support  Units. 
Army  Training  Program,  26  December  1968. 

Department  of  the  Army.  ATP  21-114.  Male  Military  Personnel  without 
Prior  Service.  Army  Training  Program,  9  April  1970. 

Department  of  the  Army.  ASubjScd  9-1.  Practical  Application  Ammuni- 
tion  Command and  Operations  Personnel.  Army  Subject  Schedule, 

30  July  1968. 


Department  of  the  Array.  ASubjScd  9-12.  Conventional  Ammunition  Sup¬ 
port  Operations.  Army  Subject  Schedule,  16  October  1968. 

Department  of  the  Army.  ASubjScd  23-74.  Familiarization  with  U.  S. 
Weapons .  Army  Subject  Schedule,  8  April  1970. 

Department  of  the  Army.  FM  9-19.  Conventional  Ammunition  Maintenance 
Unit  Operations.  Field  Manual,  16  July  1970. 

Department  of  the  Army.  FM  9-38.  Conventional  \mmunition  Unit  Opera- 
t ions .  Field  Manual,  16  June  1970. 

Department  of  the  Army.  FM  9-47.  Special  Ammunition  Unit  Operations. 
Field  Manual,  12  October  1970. 

Gschwind,  Robert  T.  A  Preliminary  Report  on  Gunner  Tracking  Behavior. 
Technical  Note  6-62,  Human  Engineering  Laboratories ,  Aberdeen  Proving 
Ground,  Maryland,  December  1962. 

Gschwind,  Robert  T.  Gunner  Tracking  Behavior  ar.  a  Function  of  Thrre_ 
Different'  Control  Syr.  teiijs.  Technical  Memorandum  2-63,  Hu:;. an  Engineer¬ 
ing  Laboratories ,  Aberdeen  Proving  Ground,  Maryland,  January  1963. 

Marker,  George  S.  Military  Operations,  Human  Capacities ,  and  Equip¬ 
ment  Compromises.  Advance  paper  prepared  for  discussion  in  Panel  II, 
Human  Engineering,  Man — Mobility--Survivabil ity  Eorum,  Indianapolis, 
Indiana,  11-12  April  1967. 

Picks,  Samuel  A.  Literature  Review:  Tracking  Control  Mechanisms  and 
I  ;  splays  (Light  Antiaircraft  System  Oriented).  Technical  Memorandum 
9-57,  Human  Engineering  Laboratory,  Aberdeen  Proving  Ground,  Maryland, 
December  1957. 

Hilton,  Richard  D.  What  Every  Ground  Commander  Should  Know  About 
Guided  Bomb.,  Army ,  June  1973,  23(6),  28-33. 


GENERAL  Train ing  (Cont'd) 


Human  Engineering  Laboratories.  Manpower  Resources  Integration  Guide 
for  Amy  Materiel  Development.  HEL  Guide  1-69,  Human  Engineering 
Laboratories,  Aberdeen  Proving  Ground,  Maryland,  30  January  1969. 
(Includes  training  requirements). 

Jacobs,  T.  0.  Training  for  Modem  Combat  Operations.  In  Individual 
and  Small  Unit  Training  for  Combat  Operations,  HumRRO  Professional 
Paper  21-67,  May  1967. 

Kelly,  Henry  E.  Dangerous  Safety.  In  Henry  E.  Kelly.  The  Collected 
Papers  of  COL  Henry  E.  Kelly.  Fort  Benning,  Georgia:  HumRRO  Division 
4,  compiled  1965,  reissued  1966,  pp  27-28.  (Live  firing  in  the  inter¬ 
ests  of  training  realism). 

Long,  James  L.  Human  Factors  and  Navy  Operational  Evaluations.  Tech¬ 
nical  Report  WTR  73-30,  Naval  Personnel  Research  and  Development  Labo¬ 
ratory,  Washington  Navy  Yard,  Washington,  D.C.,  June  1973. 

Ludvigsen,  Eric  C.  The  Technology  Explosion  and  the  Coming  Generation 
of  Army  Weapons,  Equipment,  Army ,  October  1969,  19(10),  147-158  and 
162,  164,  and  168  —  weapons  now  in  inventory. 

Ludvigsen,  Eric.  Weapons  and  Equipment:  The  Outlook  for  the  70's, 
Army,  October  197 o’,  121-123,  125,  129,  133,  135,  139,  141,  143, 

145-151. 

Ludvigsen,  Eric  C.  Anny  Missiles:  A  New  Generation,  Army ,  June  1973, 
2^(6),  10-15. 

McCluskey,  Michael  R.  ct  al.  Systems  Engineering  of  Training  for 
Eight  Combat  Arms  MGS.  HumRRO  Technical  Report  in  press,  June  1973. 

McGuigan,  F.  J.  and  Eugene  F.  MacCaslin.  A  Comparison  of  Whole  Versus 
Part  Methods  of  Marksmanship  Training.  Staff  Memorandum,  HumRRO  Divi¬ 
sion  2,  Fort  Knox,  Kentucky,  May  1954.  AD  477  64C. 

McGuigan,  F.  J.  and  Eugene  F.  MacCaslin.  Whole  and  Part  Methods  in 
Learning  a  Perceptual  Motor  Skill,  American  Journal  of  Psychology, 
December  1955,  68(4).  Paper  for  annual  meeting  of  Midwestern  Psycho¬ 
logical  Association,  Spring  1954. 

McIntyre,  Francis  M.  A  Technique  of  Investigating  Tank  Gunner  Track¬ 
ing  Error.  Technical  Memorandum  20-62,  Human  Engineering  Laboratories, 
Aberdeen  Proving  Ground,  Maryland,  September  1962. 


GENERAL  Training  (Cont'd) 


Magner,  George  J.  et  al .  Interviews  on  Small  Unit  Combat  Art  ions  in 
Vietnam.  Interim  Report,  HumRRO  Division  4,  Fort  Denning ,  Georgia, 

July  1967.  (FOR  INTERNAL  USE  ONLY). 

Me Idling ,  William  H.  A  Concept  of  the  Role  of  Han  in  Automated  Fys terns ■ 
Paper  presented  at  meeting  of  Southwestern  Psychological  Association, 
New  Orleans,  Louisiana,  April  1968.  HumRRO  Professional  Paper  14-68 
(MANICON),  May  1968.  AD  671  128. 

Nichols,  Thomas  F.  and  Theodore  R.  Powers.  Moonlight  and  N i gh t.  Visi¬ 
bility.  Research  Memorandum,  HumRRO  Division  3,  Presidio  of  Monterey, 
California,  January  1964. 

Olmstead,  Joseph  A.  et  al.  Selection  ar.d  Training  for  Email  depen¬ 
dent  Action  forces:  Development  of  Materials  ana  Procedure.  r.umRRO 
Technical  Report  71-17,  August  1971. 

Olmstead,  Joseph  A.  et  al.  Selection  and  Train! nr  for  Email  Indepen¬ 
dent  Action  Forces :  Final  Report.  HumRRO  Technical  Report  72-2, 
February  1972. 

Pare,  Monte  M.  et  al .  The  Psychological  Effect:-,  of  Non-Nuclear  Weap¬ 
ons  :  A  Bibliography  with  Selected  Abstracts,  Vo;  7.  Technical  Report, 
University  of  Oklahoma  Research  Institute,  Norman,  Oklahoma,  April  1 1  •  > . 4 . 

Quade,  E.  S.  Cost-Effectiveness:  Some  Trend:-. _ in  Analysis.  '’AND 

Paper  P-3529-1,  RAND  Corporation,  Santa  Monica,  California,  March  1970. 

Quade,  E.  S.  On  the  Limitations  of  Quantitative  Analysis,  RAW'D  Paper 
P-4530,  RAND  Corporation,  Santa  Monica,  California,  December  1970. 

Rigg,  Robert  B.  Realistic  Combat  Training  and  iiow  to  Coinin' It. 
Harrisburg,  Pennsylvania:  Military  Service  Publishing  Comp. .ay,  1945. 

Rogers,  Donald  D.  The  Cost  Analysis  of  Instructional  Dove  1  g  it..  t : 

Some  Managerial  Considerations.  Paper  presented  at  Annual  Meeting  of 
the  Texas  Association  of  Educational  Technology,  El  Paso,  Texas, 

November  1972.  ERIC  FD  070  261.  (Ref:  Research  in  Etine.it  1  on ,  April 
1973,  8(4),  p.  49). 

Rape  ,  J.  C.  Procedures  for  Obtaining  Human  Factors  Informat  ion  as  an 
Integral  Part,  of  Weapon  System  Design  and  Development.  Paper  pre¬ 
sented  at  7th  Annual  Army  Human  Factors  Engineering  Conference, 
University  >f  Michigan,  Ann  Arbor,  Michigan  (UPSTREAM  III),  October 
196  ’  . 


GENERAL  Training  (Cont'd) 


Rupe,  J.  C.  The  Prediction  of  Training  Requirements  for  Future  Weapon 
Systems:  A  Personnel  Support  System  Research  and  Development  Process. 
HumRRO  Technical  Report  83  (UPSTREAM  III),  April  1963.  AD  403  28C. 

The  current  state  of  the  art — particularly  that  of  the  Army — 
for  predicting  personnel  and  training  requirements  during 
weapon  system  design  and' development  was  determined  by  means 
of  a  literature  review.  The  main  object  of  this  study  was 
to  develop  procedures  for  effectively  and  economically  pro¬ 
viding  human  factors  data,  and  products  based  upon  them, 
needed  for  concurrent  building  of  a  Personnel  Support  Sys¬ 
tem  (conceived  to  be  the  operator  and  maintenance  personnel 
for  a  weapon  system  and  the  basic  job  data,  equipment,  and 
materials  required  for  selecting  and  training  these  person¬ 
nel)  . 


Saul,  Ezra  V.  and  Jack  Jaffe.  Reliabilities  and  Correlational  Inde¬ 
pendence  of  Measures  of  Marksmanship  Performance.  Project  Report  No. 
5,  Institute  for  Applied  Experimental  Psychology,  Tufts  University, 
Medford,  Massachusetts ,  1955, 

Schaffer,  M.  C.  Basic  Measures  for  Comparing  the  Effectiveness  of 
Conventional  Weapons.  RAND  Memorandum  4647-PR,  The  RAND  Corporation , 
Santa  Monica,  California,  January  1966. 

Showel,  Morris.  Forecasting  Trainee  Performance  on  BCT  Proficiency 
Tests.  Staff  Paper,  HumRRO  Division  3,  F'residio  of  Monterey,  Califor- 
nia,  December  1966  (FOR  INTERNAL  USE  ONLY ) 

Shriver,  Edgar  L.  A  Theoretical  Approach  to  Forecasting  the  Training 
Demands  Imposed  by  New  Army  Weapon  Systems.  HumRRO  Division  1,  Staff 
Memorandum  (FORECAST ) ,  December  1956  (FOR  INTERNAL  USE  ONLY). 

Shriver,  Edgar  L.  et  al.  Increasing  Electronics  Maintenance  Profi¬ 
ciency  Through  Cue-Response  Analysis.  Research  Memorandum,  HumRRO 
Division  2,  Fort  Knox,  Kentucky  (FORECAST  II),  October  1959. 

Shriver,  Edgar  L.  et  al.  FORECAST  Systems  Analysis  and  Training 
Methods  for  Electronics  Maintenance.  Training.  HumRRO  Research  Report 
l3.  May  1964.  AD  441  248. 

Vallance,  Theodore  R.  Some  Relationships  between  Training  Research 
and  Human  Engineering  in  the  Design  of  Weapon  Systems.  In  Army  Hu¬ 
man  Factors  Engineering  Conference,  Sixth  Annual,  lort  Bel voir, 
Virginia,  October  19607  " 
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CENERAL  Training  (Cont'd) 

Ward,  Joseph  S.  A  Case  Study  of  the  Development  of  an  Individual 
Combat  Training  Program.  In  Individual  and  Small  Unit  Trainir.r  for 
Combat  Operations,  HumRRO  Professional  Paper  21-67,  May  1967. 

Wolff,  Peter  C.  and  Joseph  Van  Loo.  Target  Detection:  Study  3,  The 
Relative  Usefulness  of  Active  Participation  and  Verbal  Description 
Techniques  in  Target  Detection  Training.  Research  Memorandum,  HumRRO 
Division  2,  Fort  Knox,  Kentucky  (FIREPOWER  IV),  July  1962.  AD  487  891. 

Wolff,  Peter  C.  et  al.  Group  Training  with  Active  Participation: 

Some  Methodological  Limitations,  Perceptual  and  Motor  Skills,  February 
1963,  16(1),  179-184.-  ~  " 

Yale,  Wesley  W.  The  Evaluation  of  Combat  Effectiveness,  Army,  May 
1962,  68-73. 
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GENERAL 

Training  Devices 


Adair,  Charles  H.  and  John  T.  Foster.  A  Guide  to  Simulation  Design. 

ISD,  P.0.  Box  3330,  Leon  Station,  Tallahassee,  Florida  32303,  1973. 
($4.50). 

Adams,  Jack  A.  Part  Trainers.  In  Glen  Finch  (Ed.),  Educational  and 
Training  Media,  Washington,  D.C.,  National  Academy  of  Sciences,  National 
Research  Council,  August  1959,  pp.  129-149. 

Ammons,  R.  B.  et  al.  Transfer  of  Training  in  a  Simple  Motor  Skill 
Along  the  Speed  Dimension.  Technical  Report  53-490,  Wright  Air  De¬ 
velopment  Center,  Wright-Patterson  AFB,  Ohio,  March  1954.  Also  in 
Perceptual  and  Motor  Skills,  1956,  vol.  6.  AD  32  537.  (Cited,  with 
annotations,  in  Valverde  et  al,  1973). 

Aukes,  Lewis  E.  and  George  B.  Simon.  The  Relative  Effectiveness  of  an 
Air  Force  Training  Device  Used  Intact  Versus  With  Isolated  Parts. 
Research  Report  AFPTRC-TN-57-77 ,  Air  Force  Pers cnnel  6  Training  Research 
Center,  Lackland  Air  Force  Base,  Texas,  June  1957.  AD  131  429. 

Barrett,  Gerald  V.,  Minoru  Kobayashi,  and  Bernard  H.  Fox.  Driving 
at  Requested  Speed:  Comparison  of  Projected  and  Virtual  Image  Dis¬ 
plays.  human  Factors ,  1966,  vol.  10,  no.  3,  pp.  259-262. 

Behavioral  Sciences  Laboratory,  Wright  Air  Development  Division. 

Uses  of  Task  Analysis  in  Deriving  Training  and  Training  Equipment 
Requirements .  BSL,  Wright  Air  Development  Division,  Wright-Patterson 
AFB,  Ohio,  Technical  Report  60-593,  December  1960,  AD  252  946. 

Berkun,  Mitchell  M. ,  Hilton  M.  Bialek,  Richard  P.  Kern,  and  Kan  Yagi. 
Experimental  Studies  of  Psychological  Stress  in  Man.  HumRRO  Research 
Report  10,  December  1962. 

Besnard,  Guy  G.  et  al .  The  Improved  Subject-Matter  Trainer.  Technical 
Memorandum  ASPRL  TM  55-11,  Armament  Systems  Personnel  Research  Labora¬ 
tory,  Air  Force  Personnel  and  Training  Research  Center,  Lowry  Air  Force 
Base,  Colorado,  April  i955. 

Biel,  W.  C.,H.  H.  Harman,  and  M.  S.  Sheldon.  Exercising  Teams  in 
Military  Systems  Through  the  Use  of  Simulation.  System  Development 
Corporation,  Santa  Monica,  California,  October  1964. 

Blaiwes,  Arthur  S. ,  and  James  J.  Regan.  An  Integrate?.  Approach  to 
the  Study  of  Learning,  Retention,  and  Transfer  --  A  Key  issue  in 
Train inr  Device  Research  and  Development.  Technical  Report 
NAVTRADLVCEN  IH-178,  Naval  Training  Device  Center,  Orlando,  Florida, 
August  1970. 
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GENERAL  Training  Devices  (Cont'd) 


Bog danoff,  E.,  H.  E.  Brooks,  F.  J.  Jasinski,  L.  B.  Keys,  A.  L.  Michael, 
A.  R.  Molnar,  G.  L.  Proctor,  E.  Y.  Reeves,  and  B.  A.  Thorsell.  hi  rela¬ 
tion:  An  Introduction  to  a  New  Technology.  Technical  Memorandum  499, 

System  Development  Corporation,  Santa  Monica,  California,  "arch  lr6.0. 

Bowen,  Hugh  M.,  Allen  Hale,  and  Charles  P.  Kelley.  Tracking  Training 
V :  Field  Study  of  the  Training  Effectiveness  of  the  General  Vehicular 
Peso  ireh  ’ool.  Technical  Report  MA V TRADE VCEH  955-1,  U.5.  Naval  Train¬ 
ing  Device  Center,  Port  Washington,  Hew  York,  December  1962. 

Bushnell,  Don  D.  System  Simulation:  A  New  Technology  for  Education. 
System  Development  Corporation,  Santa  Monica,  California,  April  1962. 

Caro,  Paul  W. ,  Jr.  Reduction  of  Helicopter  Pilot  Attrition  Throng:. 
Synthetic  Contact  Flight  Training.  Paper  presented  at  American  Psychol¬ 
ogical  Association  Convention,  Chicago,  Illinois,  September  1965,  (.ECHO 
II),  HumRRO  Division  Ho.  6,  Fort  Rucker,  Alabama. 

The  r«-;uct  ’  of  flight  attrition  in  primary  helicopter 
training  through  the  use  of  a  synthetic  contact  flight 
training  covic-  s  described.  The  device,  a  one-man 
helicopter  mounted  on  a  ground  effects  machine  through 
an  articulated  linkage  which  allows  freedom  of  movement- 
in  .six  dimensions,  preserves  the  handling  characteristics 
and  \isui,,  aud itory ,  and  proprioceptive  cues  of  the  in¬ 
flight  task.  Two  experimental  groups  received  3  1/4  or 
7  l/:  mars  device  training,  and  ,heir  attrition  rater, 
during  subsequent  flight  training  were  compared  to  that 
of  controls.  The  synthetic  training  groups  experience-: 
loser  attrition  (p  <£  .01)  than  the  controls.  Ho  signifi¬ 
cant  d ’ f Oeroaoo  exist  ;u  between  experimental  groups . 

Caro,  Paul  W.  ,  Jr.  and  i-obert  N.  Isley.  Fh-in m-s  in  Flight  Trainee 
Performance  Following  Synthetic  Helicopter  Fllrht  7r. 1  :iing .  Paper 
presented  at  Southeastern  Psychological  Association  meeting.  Hew 
Orleans ,  .  n  ti.ina,  April  1966,  HumRRO  Professional  Paper  l-c6 
(ECHO  I  :  )  .  .\D  630  484. 

Research  was  commoted  to  determine  whether  student  per¬ 
formance  on  helicopter  contact  flight  training  could  be 
improved  with  the  use  of  a  helicopter  training  device. 

Four  groups  of  subjects,  two  experimental  and  two  control, 
were  used.  Results  showed  that  the  experimental  subjects 
acquired  the  necessary  skills  with  less  inflight  training 
-iu-ing  the  pre-solo  phase  of  training.  The  most  signifi¬ 
cant  Im  rovement  occurred  in  the  reduction  in  elimination 
rates  uring  subsequent  flight  training. 


GENERAL  Training  Device:;  (Cont'd) 


Caro,  Paul  W. ,  Jr.  and  Robert  N.  Isley.  Helicopter  Trainee  Performance 
Following  Synthetic  Flight  Training.  Published- in  Journal  of  the  Ameri¬ 
can  Helicopter  Society,  July  1966,  vol.  11,  no.  3,  HumRRO  Professional 
Paper  7-66,  November  1966.  AD  646  157. 

Two  groups  of  trainees  at  the  U.S.  Army  Primary  Helicopter 
School  were  trained  to  "fly"  a  captive  helicopter  mounted 
on  a  ground  effects  machine.  The  device  had  the  approxi¬ 
mate  handling  characteristics  of  a  free-flying  vehicle, 

.yet  it  allowed  the  trainees  to  obtain  "aeronautical  exper¬ 
ience"  not  otherwise  possible  at  their  level  of  training. 

It  was  found  that  the  device-trained  subjects,  when  com¬ 
pared  with  non-device-trained  controls,  were  significantly 
less  likely  to  be  eliminated  from  subsequent  primary  heli¬ 
copter  training  for  reasons  of  flight  skills  deficiency. 

Further,  measures  of  relative  performance  -during  primary 
flight  training  indicated  the  device -trained  group  soloed 
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U'riy.ht  i’at  t  .'rr..’ii  Air  loror  I'.va- ,  Ohio,  Mar.-h  l‘l7.t. 

\.  .  :  t  r> ,  M  .  . '  .  .  -i-  i ’. -ii.  .-p ;  i .  ,  1  .'ip, ■  r.  -  a.  In -  t  >’  Kr -iim:  vli  »>n  i’r.  in. ;  >•  r 

at  i'ra  i  n  i  n.-, .  .'h.iplvr  '>  •-!  l.r.-.rni  nv  K.-:r.,r.-h  ami  S-.-li.-.-l  Sul’jr.-t  .. 

K.-’-.-rt  M.  t'..l}*.nr  a:..l  1  i  a  A.  O.vpaarl,  1.1.  It  an.  a,  11!.:  1'.  I  . 

l’.-a.  TnM  l  i  : .  Ill  *  1 '  •  ,  i  a.  .,  i'U-S,  pp  I'al  1  fi‘t  . 

l.’.'.-.l,  M.  1  .  0.  >-.i  t  i  nr -r.  .  1  v  A.liptivr  v.-rnr.n  I'i-.r.  t  .*  «'}>.  ,i  >'l  r.r.- 

I'll!  ivnltv  in  t!r'  I'm  Mi -.  nj'.  .>1  i  I'.'fip  1  vs  ;'rr--rpt  n.l  I  Motor  Ta  -k  .  la 
rr.'.'i'r.l  i  n.’,-.  ,  "■  ’  t  '  Annual  .'. -n\  rn  I  i  an  ,  Aa-riaan  !'■  v.-ha  !  a.-  i  .a  1  Anna.'  t 

.  .  ,  .  V  -  m  . 

t  an.  War.  lu  n.',  t  an  .  Ai'A,  1  *■'(*•  1  ,  pp 


. ..  .tiMim. 


'  !  :-:r.n  aktiu.oy 

Tr.ii  n  i  ni; 

rep  n>t  r.v  .it  ot  tin-  .Army.  AH  364-62 .  ririn»;  _(7:i  f  cj.  ;  MJ'  '  ■  1  s  .nil 
ii;  vy  i  ■  ••  m;  I j . r  A : lining,  Target.  IV. ic t  ice,  nni  ror.i-.it  ■  Army 

i'-ynlj:  iui,  7"  .VrY,  1-H»7 ,  with  Jii.uiy.o  1. 

Popart;-..  -it  ot"  .  ho  Army.  TF6  3646,  Weapons  of  t  ho  field  Art  {  l  lt»ry, 
ir.itii’i.,  •  i  i  ri  ,  '.'o’.or.  A1*  nivmt.es,  1966.  Features  use  nr.  ’  e  'p.ib  i  3  - 
it  Los  i  .  I  it'M  ,iv  •  i  1  1  -v .  w.-.jponry  in  tlir  earnon  type  ,irtili"ry 
iMit'iv.n  y  ro.A.’t  .Hid  missile  category . 

hop. ir :  r;  i> '  n  !  of  (hr  Army.  Tfn-4050,  field  ArtiLlery,  Ammo:; :  t  ion  ,ind 
fuses ,  training  film,  Coli-r,  27  minutes,  1909.  Charncli  r  i t  ios , 
une  1  i  nn  1  nr,  and  effects  of  the  semi-fixed  and  separate  ’>  id’,  ng 
■  ■.mmun.i  t  io:i  used  by  the  4  field  artillery  weapons .  10!.  Inf  A  ineh 

1  VS  . 

i'e[>  art  men*  of  the  Army.  Ml’66-7900,  l'.i re-Art  i  1 1  ery  Art  inti  in  ivoron, 
i  i  I  m ,  Hlueh  f.  White,  14  minute:;.  111  .42  .  Pop  i  <■  t  s  the  import  an  i  role 
of  artillery  fire  in  modern  warfare. 

pep  irt  ;r.  'nf  of  the  Army.  FM  6-2.  Field  Artillery  Survey  Field 
Manual  ,  ft  .hire  1970. 

P  tin'  Army  .  FM  6  10.  field  Artillery  Oomimr : ’  e  l  V  i  on::  ■ 

fief:  V  uiu.il,  h  Mareh  1970. 

Pupae:  of  the  Army.  I'M  6-20 .  field  Artillery  Tactics  and 

*  y  •  t  at  '  ■  .  fin’d  Manual  ,  »0  August  1973  (Supersedes  i'M  tr-70-  1  >■ 

.  a  ;  )T-’ 

i'-op  trt  i.-  •:  1 1  "!  the  Army.  i'M  6-36.  field  Artillery  Pottery,  .,.\'.f_f. . 

f  i  e  1  d  "an  -.a  1  ,  Ad  Apr  !  1  1  97  3  . 

i  .  oi  Armv.  I'M  6-36.  field  Art  i  1  !  erv  Fa'  ■<! 

I  i  *  ■  Id  M.uhi.iI,  29  .1, inn  try  1"70. 

.  :  of  :i,n  Army .  i'M  6  40 .  1’i  el  <1  Art  i  1  levy  f. it. non  7_r.no.  y . 

i  !  M  ii:.:..  I  ,  :>  iVtiher  1  «»t- V ,  with  I’ltaiigor.  1  and  2. 


i  •  ' .  1 1 

'  under  .«;»«}!  her  he, h!  i  Up, . 


Finn  AkTILLFRY  Training  (Cont'd) 


Department  of  the  Army.  FM  6-40-1.  Field  Artillery,  HONEST  JOHN 
Rocket  Gunnery.  Field  Manual,  8  June  1972. 

Department  of  the  Army.  FM  6-54.  115-mm  Area  Toxie  Rocket  System. 

Field  Manual,  31  January  1964. 

Depart. ..ent  of  the  Army.  FM  6-59.  Field  Artillery  Rocket,  HONEST 
JOHN,  with  Launchers  M386  and  M33.  Field  Manual,  24  September  1963, 
with  Change  1 . 


Department  of  the  Army.  FM  6-60.  Field  Artillery  Rocket  ,  HONEST 
JOHN,  with  Launcher  M289.  Field  Manual,  29  December  1964,  with 
Change a  1  and  2. 

Department  of  the  Army.  FM  6-70.  105mm  Howitzer,  Light,  M102,  Towed. 

Field  Manual,  27  March  1970.  *  . .  * . . . . 

Department  of  the  Army.  FM  6-75.  105mm  Howitzer,  MIOl-series,  Towed. 

Field  Manual,  26  February  1963. 

Department  of  the  Army.  FM  6-77.  105-mm  Howitzer  M52,  Self-Propelled. 

Field  Manual,  11  December  1956,  with  Change  1. 

Department  of  the  Army.  FM  6-78.  75-mm  Pack  Howitzer  H1A1.  Field 

Manual,  10  August  1962. 

Department  of  the  Army.  FM  6-79.  105-mm  Howitzer,  M108,  Self- 

Propelled  .  Field  Manual,  9  January  1963,  with  Changes  1  and  2. 

Department  of  the  Army  FM  6-81.  155-mm  Howitzer,  M114,  Towed. 

Field  Manual,  20  March  1962,  with  Changes  3  and  4. 

Department  of  the  Army.  FM  6-88.  155-mm  Howitzer,  M109,  Self- 

Propelled  .  Field  Manual,  20  December  1962,  with  Change  3. 

Department  of  the  Army.  TM  6-90.  8-inch  Howitzer  M115  Towed.  Field 
Manual,  21  November  1962,  with  Change  1. 

Department  of  the  Army.  TM  6-92.  155-mm  Howitzer  M44,  Self-Propelled. 

Field  Manual,  4  April  1962,  with  Change  2. 

Department  of  the  Army.  FM  6-94.  175-mm  Cun  M]07  :  lf-Fropclled, 

and  H-inch  Howitr.er  M110  Self-Propelled.  Field  Manual,  20  May  1968, 
with  Change  1 . 

Department  of  the  At-"1/.  FM  6-121.  Field  Artillery  Farget  Acquisition. 
Field  Manual,  1  Nov.  .  her  1967. 


f>!> 


iEI.O  ART  I LLFFY  Training  (Cont'd) 

deport  rent  of  tho  Army .  TM  6-125.  Qualification  Tests  for  !:>nV  •  i < 
Field  Art  i.ll  .  Field  Manual,  9  February  1972. 

i  <:  rnriTient  of  the  Army,  FM  6-135.  Adlur;  tmr  :>t  of  Artillery  Fire  ;  v  t 
f  t,F;  Soldier.  Field  Manual,  14  February  1969 . 

partr-ont  of  ..!:*>  Army.  FM  9-59.  Missile  Support  Unit  Operation:- . 
Field  Maned  1,  do  March  1570. 

Dei.artir.ont  of  the  Army.  ASubjScd  6-1.  Field  Artillery  Ar.~n.nixi on. 
Army  Subject  Schedule,  10  January  1972. 

Department  of  the  Army.  ASubjScd  6-4.  Field  Artillery  Combat  In tell 
pence .  Army  Subject  Schedule,  16  November  1970. 

L'epar t..iont  of  the  Army.  ASubjScd  G-S.  Communication:'.  Ttvi n inp  for 
•'•actions  and  Platoons.  Army  Subject:  Schedule,  16  Octol  or  .1968. 

Depui  W  ont  of  the  Army .  ASubjScd  6-6.  Communication  Kxorcinos  for 
Field  Artillery  Units.  Arr.y  Subject  Schedule,  4  February  1972. 

:>p art went  of  the  Army.  ASubjScd  6-8.  C  oui  i  tt- rb.it  t  cry  Operations. 
Arty  Subject  Schedule,  27  March  1970. 

Depart  '.it  of  the  A  tiny .  ASubjScd  6-10.  Field  Artillery  Radar  (a  r- 
etions ■  Army  Subject  Schedule,  7  August  1368. 

D epar timant  of  the  Army.  ASui'jScd  6-11.  Defense  of  Field  Artillery 
Position  Areas.  Army  Subject  Schedule,  15  January  1970. 

De :  ar  .meat  of  the  Army.  ASubjScd  6-12.  Field  J.hxcrc i:  es ,  Fit. Id  Artil 
lory ■  Army  Subject  Schedule,  20  May  1971. 

"  era  :  en  t  of  th>-  Airy.  ASubjScd  6-13A10.  MGS  “ochni  ca  1  Training  o£ 
>"  uu.etiuer.  Army  Subject  Schedule,  15  Marc);  197b. 


1  -  pa  •  'id:  of  the  Armv .  ASubjScd  6-13D20.  KOS  Technical  Training 
'.ad  F>-  esiior  Te.  i.,,;;..,  of  Field  Artillery  Ro'Ft't  Cr»  -uv-in  MOS  J3IV.". 
.-.rr.v  Subject  Sei.c  dule ,  30  January  .1969  with  Change  1. 

i  'y  ,rir..  n*  of  the  Army .  ASubjScd  6-13E70.  Kd,j  ?•'<  '••nicai  7:vi  * n  i re  «<: 

i  ‘  \r-ti  l.lery  f-imion  C&erat.-ioins/Tlre  Direction  A-.rir.t  ant , _ ISA'  i  u. 

A. Subject  Schedule,  15  March  1973. 


FIELD  ARTILLERY  Training  (Cont'd) 


Department  of  the  Army.  ASuhjScd  6-14.  Fire  Support  Coordination. 
Army  Subject  Schedule,  20  July  1970. 

Department  of  the  Army.  ADubjScd  6-15B10.  MOS  Technical  Training 
and  Refresher  Training  of  SERGEANT  Missile  Crewman  MOS  15B10.  Army 
Subject  Schedule,  25  September  1965. 

Department  of  the  Army.  ASuhjScd  6-15E10.  MOS  Technical  Training  and 
Refresher  Training  of  PERSHING  (PIA)  Missile  Crewman  (MOS  15E10) . 

Army  Subject  Schedule,  31  December  1968  with  Change  1. 

Department  of  the  Army .ASubjScd  6-17.  Field  Artillery  Liaison.  Army 
Subject  Schedule,  20  November  1970. 

Department  of  the  Army.  ASubjScd  6-17A10.  MOS  Technical  Training  of 
Combat  Surveillance  and  Target  Acquisition  Crewman  MOS  17A10.  Army 
Subject  Schedule,  6  August  1971, 


Department  of  the  Army.  ASubjScd  6-22.  Conduct  of  Observed  Fires. 

Army  Subject  Schedule,  28  April  1968. 

Department  of  the  Army.  ASubjScd  6-25.  Field  Artillery  Sound  Ranging. 
Army  Subject  Schedule,  20  May  1969. 

Department  of  the  Army.  ASubjScd  6-29.  Artillery  Survey.  Army  Sub¬ 
ject  Schedule,  5  February  1969. 


Department  of  the  Army.  ASubjScd  6-30.  Umpiring  and  Aggressor  Forces. 
Army  Subject  Schedule,  1  September  1964. 

Department  of  the  Army.  ASubjScd  6-32.  Field  Artillery  Command  Post 
Exercises  (CPX).  Army  Subject  Schedule,  17  June  1970. 


Department  of  the  Amy.  ATP  6-100.  Field  Artillery  Cannon  Units. 
Army  Training  Program,  9  July  1968. 

Department  of  the  Army.  ATP  6-175.  Field  Artillery  Rocket  Units, 
HONEST  JOHN  Rocket.  Army  Training  Program,  11  September  1969. 


Department  of  the  Army.  ATP  6-558.  Field  Artillery  Search 1 : r! 1 1  But¬ 
tery.  Army  Training  Program,  8  September  1969  with  Change  1. 

Department  of  the  Army.  ATP  6-575.  Field  Artillery  Target  Acquisition 
battalion .  Army  Training  Program,  5  September  1969. 


...  Hr 


FIELD  ARTILLERY  Training  (Cont'd) 


Department  of  the  Army.  ATT  6-175.  Field  Artillery  battalion  (Battery). 
Army  Training  Test,  21  August  1972. 

HumRRO  Division  No.  1.  Survey  of  the  Educational  Program  of  the  Artil¬ 
lery  School,  Antiaircraft  and  Guided  Missiles  Branch,  Tort  Bliss,  Texas. 
Special  Report  1,  December  1952.  AD  2  314. 

Hurr.RRO  Division  No.  1.  UCARADCOH  Integrated  Fire  Control  Training 
Guide .  Research  By-Product,  HumRRO  Division  No.  1,  Alexandria, 

Virginia  (LOCK-ON),  July  1957.  AD  158  584. 

Kotras,  Edward  C.  and  John  W.  Harris.  Comparison  Test  of  Howitzer, 

Heavy,  Self-Propelled,  Full-Tracked,  8-inch,  MHO.  Final  Report, 

8  November  1966  —  11  May  1967,  Aberdeen  Proving  Ground,  Maryland, 

July  1967.  AD  903  172L. 

Marriott,  John  C.  Armament  (105-mm  Howituer)  and  the  Man,  Ordnance , 
•c„tcmber-October  1969,  54_,  1 86-109. 

Nelson,  Gary  V/.  The  Junior  Infantry  Leader  ,.al  Field  Artillery, 

.hi  ltr.  >  January -February  1973,  25-27. 

Plankett,  W. ,  Jr.  New  Life  for  Towed  155  How,  Marine  Corps  Gazette, 
February  1969,  p.  51. 

Rings. m,  L.o  0.  LANCE,  The  F'eld  Artilleryman,  August  1971,  pp,  4-11. 

Steam,  V.  K.  and  Joseph  G.  liayek.  Compar  ison  Test  of  Howitzer,  Medium, 
Self-Pr  pel  led,  Full-Tr? eked,  144-HM,  H109.  Final  Report,  26  February- 
13  May  1964,  Aberdeen  Proving  Ground,  Maryland,  June  1969.  AD  902  799L. 

U.C.  Army  artillery  School.  Methods  of  Evaluating,  the  Comparative 
Effectiveness  of  the  4.2"  Mortar  and  the  1 05mm  pc-wl  ty.er.  U.G.  A^my 
ltd  Ip  'uhool ,  Fort  Sill,  Oklahoma,  January  1954. 

Ar  .  Field  Artillery  School.  C.'a.<ilog  of  Instruct  i onal  .Material: 
Hnir,  Section  and  Staff  Training.  For  period  1  July  1972  -  30  June  73. 

uyck  ,  A.  P.  etal.  Human  Engineering  survey  of  honest  John 
•  Arons  b'.iein.  (U)  Technical  Memorandum  24,  Human  Engineering  Labora- 
iri"  ,  ‘bervjeen  Proving  Ground,  Maryland,  1956. 


field  artillery 


Y:  n  riln,'  (Cont’d) 

v.’oolman,  Myror. .  The  Development  and  Evaluation  of  On-Site  Training 
for  NIKE  Integrated  Fire  Control  Operators.  Paper  prepared  for  Ameri- 
can  Psychological  Association,  HumRRO  Division  No.  1,  Alexandria, 
Virginia,  September  1958  (LOCK-ON  I). 

A  method  of  training  inexperienced  Nike  integrated  fire  con¬ 
trol  (IFC)  operators  on-site  was  developed  and  experimental¬ 
ly  tested.  The  experiment  involved  24  Mike  batteries,  six  in 
each  of  four  training  methods  (N=424  operators).  The  four 
experimental  methods  were:  The  Experimental  Program,  Periodic 
Evaluation,  Experimental  Program  plus  Periodic  Evaluation,  and 
Controls  (conventional  training).  Periodic  Evaluation  consisted 
of  frequent  evaluations  of  operator  performance.  Operators 
given  the  Experimental  Program  were  significantly  superior  to 
Controls  in  both  performance  (split-half  reliability  .91)  and 
written  test  results  (split-half  reliability  .95).  Periodic 
Evaluation  offered  no  significant  training  benefits. 

Woolman ,  Myron .  On-Site  Training  of  Guided  Missile  Operators. 

HumRRO  Technical  Report  64-  (LOCK-ON  I ) ,  August  1960T  AD  244  250. 

The  study  was  concerned  with  developing  and  testing  a  method 
of  training  Nike  IEC  operators  on  site.  In  a  five-month  field 
test,  three  experimental  methods  were  compared  with  convention¬ 
al  training.  The  principal  experimental  method  --  Operational 
Context  Training  —  was  incorporated  in  a  Training  Guide  that 
included  (a)  a  step-by-step  breakdown  of  all  operator  procedures, 
(b)  specific  instructional  techniques  for  use  by  battery  person¬ 
nel  without  experience  as  instructors,  and  (c)  a  systematic  method 
of  evaluating  trainees.  Operators  trained  by  the  various  methods 
were  compared  by  means  of  job -sample  and  written  criterion  tests, 
and  by  other  measures.  Operators  trained  by  the  OCT  method  were 
more  proficient  than  those  trained  by  the  other  methods  in  the 
study;  OCT-trained  operators  were  as  proficient  as  school- 
trained  personnel  with  greater  on-sitc  experience. 

Woolman,  Myron.  On-Site  Training  of  Guided  Missi  Ip  Operators:  Eval¬ 
uation  Materials.  Research  Memorandum,  HumRRO  Division  No.  1, 
Alexandria,  Virginia,  October  1960.  AD  499  291. 


FIELD  ARTILLERY 


Train  ini’;  Devices 

Cop-.*  land,  D.  Robert.  Utilization  of  field  Artillery  Missile  am;  Rocket 
Trainers  Developed  by  U.S.  Amy  Participation  at  the  U.S.  Naval  Train- 
i  r.g  Device  U  .iter.  Training  Device  Developments,  December  1963,  op  1-3. 
(port  Washington,  N.  Y. :  U.S.  Naval  Training  Device  Center,  NA7EX0S 
Y-  .  J00  JO ,  December  1363). 

Department  of  the  Art.y.  MF  6-5246.  Field  Art  i Her-/  Observation. 

Film,  black  and  white,  19  minutes,  1967.  New  terms,  phrases  and  for¬ 
mat  effected  by  U.S.  Army,  1  September  I960,  in  F0  communications  and 
procedures  for  improved  direction  of  FA  Fire. 

Department  of  the  Army.  FS  6-84.  Observed  Fire  Procedure  Trainer  -- 
Purt_I.  Filmstrip,  color,  147  frames,  1959.  Forward  observation  pro¬ 
cedure  in  adjusting  artillery  fire  --  Preparation  of  data  for  initial 
ici.nds,  sensing:,  and  subsequent  fire  requests,  precision,  fuze  and 
time  registration. 

Pena:  tnent  of  the  Amy,  FS  6-85.  Observed  Fire  Procedure  Trainer  — 
Fart  IT.  Filmstrip,  color,  106  frames,  1959.  Forward  observation  pro¬ 
cedure  in  adjusting  artillery  fire  --  fuze  quick  mission,  fuze  delay 
mission,  . uze  time  mission,  and  fuze  variable  time  mission. 

Department  of  the  Army.  FS  6-86.  Observed  Fire  Procedure  trainer  -- 
Part  III.  Filmstrip,  color,  95  frames,  1959.  Forward  observation 
procedure  in  adjusting  artillery  fire  -  fuze  time  mission,  destruction 
mission,  fu: ■  variable  time  mission,  and  fuze  quick  mission. 

’•DepcP'T  -'it  r-F  the  Art.y.  ASubjSch  6-6.  Communication  Exorcises  for 
Field  i  ' cillery  Units.  Army  Subject  Schedule,  4  February  1972. 

':i:  purtment  u  .lie  Amv.  ASubjSch  6-12.  Field  Exercises.  Field  Artil- 
le:  •••  Army  Subject  Schedule,  20  May  1971. 

-•Department  of  the  Amy .  ASubjSch  6-32.  Field  Artillery  Command  Post 
E\or c ;  r m  ( CPX ) .  Amy  Subject  Schedule,  17  June  1970. 

.n;y.  ii  Du.  .Id  ”.  Training  Methods  for  Simula t  rs  of  Demote  Contrcl 

iur  sn  •  'tided  Missile  Systems:  1. _ A  Coniparali  ve  Ev.ilua:  io.>  <•}  0cm- 

>;•  •  ‘  .kil'  an  1  Total  Skill  Training  Exercises.  Research  ?iet.;cr.:ndum, 
kl  A:-  t  Humor.  Research  Unit,  Fort  Knox,  Kentucky,  July  1962. 


riCLD  AHTI LLL'i'V  Tr-uiisLn, 


Device:.  (Cont'd) 


Horrocks,  John  E.  et  jiJU  Study  of  the  Present  Status  of  Training  Aids 
end  Devices  in  the  Army  Field  Artillery  Training  Program.  Technical 
Report,  Ohio  State  University  Research  Foundation,  Columbus,  Ohio, 

June  1956.  AD  642  596. 

"Spellman,  E.  A.  Development  of  a  Rocket-Blast  Simulator:  Design  and 
Test .  Technical  Memorandum  4-64,  Human  Engineering  Laboratories, 
Aberdeen  Proving  Ground,  Maryland,  February  1964. 

U.S.  Army  Field  Artillery  Board.  Sergeant  Missile  System  Trainer 
(Notes  from  the  U.S.  Army  Field  Artillery  Board),  Field  Artilleryman, 
September  1970,  p  7. 

Valverde,  Horace  H.  et  al .  Evaluation  of  a  Device  to  Train  Forward 
Air  Controllers  to  Communicate  Target  Locations.  Technical  Report 
72-12,  Air  Force  Human  Resources  Laboratories,  Brooks  AFB,  Texas, 

May  1972.  AD  751  292. 

Zierak,  R.  A.  and  John  W.  Martin.  Mini-Training,  The  Field  Artillery¬ 
man,  April  1970,  pp  61-64. 


ARMOR 


Training 

*Armed  Forces  Journal.  TOW  Gets  Shillelaghed ?  (with  inset:  Shillelagh 
Conversion  Kit  on  House  Floor),  Armed  Forces  Journal.  18  April  1970 

107(31),  Page  8, 

*Amy .  Army  Missiles  in  Service  and  Under  Development,  Army,  June  1973. 
23(6),  16-22. 

•'  k  e  r  ,  Robert  A .  et  al .  The  Effects  of  Incr easing  and  Decree  s  in  g 
Training  Time  on  Proficiency  in  the  Critical  Armor  Skills.  HurnRRO 
Technical  Report  55,  June  1959  (SHOCKACTION  V).  AD  218  272. 

Bancroft,  Charles  L.  An  Analysis  of  the  M-48  Troop  Test  Firing  Data. 
HurnRRO  Staff  Memorandum,  March  1955. 

Bancroft,  Charles  A.  Error  in  the  Use  of  Ml  Gunner’s  Quadrant.  HurnRRO 
Staff  Memorandum,  June  1955  (FIREPOWER  III).  AD  480  315. 

Byrne,  J.D,  Erector  Set  Artillery,  Army ,  May  1957,  60t-  (105mm 
Howitzer) . 


Cook,  John  G.  and  Robert  A.  Baker.  The  Armored  Cavalry  Platoon  Com¬ 
bat  Readiness  Check.  In  Armored  Cavalry  Platoon  Training  and  Evalu¬ 
ation.  HurnRRO  Professional  Paper  28-68,  September  1  968*.  AD  676  778. 
Ai  ,:o  printed  in  Armor ,  January-February  1967,  76(1). 

:V3urger,  Rcbert  A.  The  Effects  of  Practice  on  the  Performance  of 
Basic  Armor  Skills  at  Might.  Research  Memorandum,  HunRKG  Division  2, 
Fort  Knox,  Kentucky  (ARMGKNITK  VIII),  January  1961.  AD  477  648. 

Apartment  ct  the.  Army.  AR  385-62.  Firing  Guided  Missiles  and  Heavy 
■Orkcts  for  Training,  Target  Practice,  and  Combat.  Army  Regulation, 

17  A,pril  1967,  with  Change  1. 

ep.i  rtment  n t  the  Army.  TF  17-2504.  Armor  Combat  Power.  Training 
.  .  im,  hi  n  k  and  white,  24  minutes,  1958.  Features  Fire  capability  of 
vehicle  and  weapon  organic  to  armor  mission,  organization,  fire  poten¬ 
tial,  tank  platoon  ami  armor  Infantry  platoon. 

[•■a  . inert t  of  the  Army.  TF  17-3740.  Amor  Mobile  Forces  Fire  Power 
"•iiioi  ation.  Training  film,  color,  22  miuut03,  1967.  Demount rn- 
lon  of  fire  power  capabilities  of  armored  task  forces  presented  by 
.  o  Aom.  r  -  c1'  ml  at  Fort  Knox,  Kentucky. 
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Department  of  the  Army.  TF  17-3905.  Orientation  on  Armor.  Training 
film,  color,  18  minutes,  1968.  Role  in  weaponry  of  modern  armor,  em¬ 
ployment  of  armor  units  in  Europe,  Alaska,  SE  Asia.  Potential  use  of 
armor  in  a  nuclear  environment. 

Department  of  the  Army.  FM  17-12.  Tank  Gunnery.  Field  Manual, 

10  November  1972. 

Department  of  the  Army.  FM  17-15.  Tank  Units,  Platoon,  Company,  and 
Battalion .  Field  Manual,  25  March  1966,  with  changes  1  and  2. 

Department  of  the  Army.  TC  17-11.  The  Tank  Loader's  Guide  (Tank 
105-mm  Gun,  M60) .  Training  Circular ]  26  October  1962. 

Department  of  the  Army.  TC  17-12.  M5 51 /SHILLELAGH  Gunnery.  Train¬ 
ing  Circular,  29  January  1969,  with  Change  1. 

Department  of  the  Army.  ASubjSch  17-12.  Tank  and  M551  Gunnery  Train¬ 
ing  .  Army  Subject  Schedule,  9  July  1971. 

Department  of  the  Army.  ASubjScd  17-37.  Tank  Company  and  Light  Armor 
Company .  Army  Subject  Schedule,  22  September  1971. 

Department  of  the  Army.  ATP  17-37.  Tank  Company.  Army  Training  Pro¬ 
gram,  17  March  1971. 

Department  of  the  Army.  ATT  17-37.  Tank  Company  and  Light  Armor  Com¬ 
pany.  Army  Training  Test,  7  September  1971. 

Department  of  the  Army.  ATT  17-37-1.  Tank  Platoon.  Army  Training 
Test,  14  December  1971. 

Department  of  the  Army.  TM  9-1425-465.  Operator's  Manual:  SHILLELAGH 
System  Description  (U).  Technical  Manual,  24  November  1969.  (CONFIDENTIAL). 

Easley,  David  L.  An  Evaluation  of  a  New  Retical  Design  System  for 
Gunlaying  against  Flashes.  HumRRO  Research  Memorandum,  November  1964 
(ARMORNITE  X).  AD  455  070. 

Haggard,  Donald  F.  and  Albert  R.  Wright.  Human  Factors  Evaluation  of 
the  Tank,  Combat,  Full  Tracked:  105mm  Gun,  M60.  HumRRO  Consulting 
Report,  February  1961  (FIREPOWER  VIII).  AD  487  893. 

'■'Hunt,  William  T.  Carry  a  Big  Stick,  Army  Digest,  November  1970,  25.  (11), 
60-51  (Shillelagh  training). 

Jones,  Warren  W..  Development  Test  of  Water  Projectile  for  105mm  How¬ 
itzer  .  Aberdeen  Proving  Ground,  Maryland,  January  1956.  AD  107  253L. 
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Kelsav  ,  F--:.  i  ’  ci  C  .  The  Trainin."  Ft  f  ect  i  Vers-ss  of  Table  VIT  cf  the  Tank 
Gunner;.'  h  ;  '  !  rari  on  Course  .  Research  Keinc rand.:::. ,  U.S.  Ar;:.y  Arr.ior 
Human  Research.  Unit,  Fort  Knox,  Kentucky,  April  -’959.  AD  4  87  892L. 

Kidwe.ll,  Birtun  S.  ,  Jr.  Lightweight  Tank  Would  Cuit  Corps,  Marine 
Corps  Gazette,  February  1967,  8t.  (Includes  information  on  the 
Shillelagh) . 

Kni'iiwr  ,  Alfred  0  .  The  Effectiveness  of  90r.n  Gun  Fire  Again:;  t  the  1 8  -  inch 
Be  irehl i ght .  HunRRO  Technical  Report  ‘>6,  June  1959  lAKMORNlTE  III). 

Kruemer,  Alfred  J.  An.  livaination  of  Flush  Localization  Performance  with 
the  Fire  Control  System  of  the  M48  Tank.  Hur.RRO  Technical  Report  78,  " 

June  1962  ( ARMORMITK . X ) .  AD  277  398. 

Miller,  Martin  J.,  Jr.  and  Konrad  F.  Schreier,  Jr.  Revolution  in  Tank 
Armament,  Army,  March  1971,  21_(3),  49-53  (105-rr.m  gun  and  Shillelagh) . 

Cgcrioewics,  Richard  M.  Advancer,  in  Missile  Armed  Vehicles,  Armor, 
May-Junc  1970,  79,  H-1B. 

Porter,  Von.it?  F.  of  al .  Tlie  Effect  of  Increased  Subcalibor  Substitu¬ 
tion  Training  or.  90r.n  Gunnery  Proficiency.  llumRRO  Division  tJo.  2, 

Fort  Kn  >;,  Kentucky,  Staff  Memorandum  (OUUKERY  >),  June  1955.  AD  480 
427. 

Sheri  dar -Th :  !  .lelagh  Developments,  Armor  ,  January-February  .14  68,  p.  58. 

Fchr  .*;•>  lv::t  A.  Consistency  in  Raying  the  R  ,;n  Tank  Gun  in  a  Live- 

Fire  i  HutnRRO"  Technical  PJlport  39,  June  1957  ( F  i  '.uTpOWKR  III. 

AD  1 37 .:,T 

Schwa i  l:  .  dr'pard  and  Arthur  Floyd,  Jr.  Iir.rrovir..’  lactical  Training 
for  Tart  Y"in  criers  :  Test  Development  and  Perform  r.ce  Assessment. 

HumRk'  ic.  nr. teal  Report  82,  March  ’963.  AD  40.’  801. 

Tiiur.e,  l, eland  E.  and  Andrew  J.  tickles  III.  Con:h  ihumy  in  he-  lay  in 
as  a  F  let  or  in  Tank  Gunnery.  HumRRO  Technical  Report  25  (.GUiLiFRY  II), 

Dec  nst-r  ,955.  AD  103  634. 

) hi;,  study  war,  designed  to  measure  the  degree  to  which  accuracy 
of  fire  in  tank  gunnery  is  limited  by  the  operator's  ability 
U  i't  -lay  the  Weapon  on  the  same  aiming  point.  Tests  made  on 
i  M4R  ;  show  that  (a)  highly  consistent  re-laying  is  pos  - 
si'  i.e  with  the  rangy?  finder,  :  iit  telescope,  and  the  peri  scope ; 

'.1.  variul  t  iity  in  ranging,  and  in  act  ion  cf  the  computer  is  a 
eg  ;  source  of  inconsistency  than  in  aligning  the  sight 
r  ■  id-'  cr,  the  target;  (c )  consistency  in  re-laying  is  direct  Iv 
r.  I  to  refinement  and  optical  power  of  the  fire  control  do¬ 

th.  ■-  I;  and  (d)  consistency  in  re-laying  t-y  tank  crews  re¬ 
affirms  the  ne'i’.  for  having  boresight  retention  <-heek  •;  i.v-ido  by 

Y> 
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Thune,  Leland  E.  and  Andrew  J.  Eckles  III  (Cont'd) 

skilled  technicians  using  special  aids.  Tests  made  on  the  M47 
Tank  showed  that  both  tank  gunnery  experts  and  trainees  re-lay 
with  high  consistency,  but  that  re-laying  consistency  of 
trainees  as  measured  in  this  study  is  only  _very  slightly  re¬ 
lated  to  gunnery  proficiency . 

U.S.  Army  Infantry  Board.  Evaluation  of  Cartridge,  Training,  105mm, 
T55,  with  Fuze,  Dummy,  T185.  Report,  USAIB,  Fort  Benning,  Georgia, 
December  1955.  AD  82  373. 

*Volz,  Joseph.  One  Missile  Program  Too  Many?  Armed  Forces  Journal, 

21  March  1970,  107  (27),  p.  14  (compares  TOW  and  Shillelagh). 

Warnick,  William  L.  and  Robert  A.  Baker.  Determination  of  Combat  Job 
Requirements  for  Armored  Cavalry  Platoon  Personnel.  HumRRO  Technical 
Report  92  (RECON  I),  December  1964.  AD  455  302. 

Weller,  Jac.  Tank  Gunnery  Training,  National  Guardsman,  May  1972, 

26_,  2-8. 

*Zierdt,  John  G.  Stop  that  Tank!  Ordnance ,  May-June  1965,  p  621+ . 
(Includes  Shillelagh). 
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Baker ,  Robert  A.  and  Jo).:.  G.  Cook.  ACT  T,  The  Armored  Cavalry  Trainer: 
Can  Reality  Be  Duplicated?  Armor,  March-Apri 1  1967,  76  (2).  Also  in 
Armored  Cavalry  Platoon  Training  and  Fvali.nt ion v  HumF-kO  Professional 
Paper  26-6 3  ,  September  1968.  AD  676  778. 

Crain,  Joel.  Practice  Shells  for  10:>;nra  Howitzer,  Field  Artillery 
Journal,  February  1999,  129+ . 

Der.onborg ,  V.  H.  Tl.e  Training  Fffr  ■:  ivene.,--,  of  a  Tank  Hull  Trainer. 
HuinRRO  Technical  Report  4,  February  1964.  AD  26  012 

Dixon,  T  Donald  ct  al .  An  Fvalrn: I  on  of  a  Gun  Camera  an  an  Aid  in 
Tank  -Gunn-r-y  Tra  ir.i  ni'.  •  Si  a::'  Paper  '-AC-GF-190  ,  Research  Analysis 
Co.  p.jra  ticn  ,  Bet  head,  >,  Maryland ,  March  1963. 

Eckels,  Andrew  J.  Ill  and  Curry  K.  V  jusyi  -in .  Realism  in  a  Combat  Firing 
Course ,  Armor ,  Janunry-lV-brnary  199  i,  12-16. 

haggard,  Donald  F.  r-aininf;  Kcthoi.:  for  Simula  tors  of  Remo  to  Control 
Hum  m-Gui  ded  Missile  Systems:  1 .  A  Cc.~  i  p  arative  Evaluation  of  Comp  ori¬ 
ent  Skill  and  Total  Skill  Training  Exorcises .  Research  Memorandum, 
HuiRRO  Division  2,  Fort  Knox,  Kentucky  (FIREPOWER  VII),  July  1952. 

AD  1-6  8  -42  . 

Ham. L!  ton,  Charles  F.  Model  himujator  Studies  of  the  Visibility  of 
M  it!  ary  T-.  -ye  to  at  Might.  .•iumRPO  Subcontractor 's  report  (Proj<  Ct 
MICHIGAN-'",  August  19 SB  (ARHORNITE  TT )  .  AD  679  197. 

*ilunt ,  V/.i  ,  i  Lnn  T.  Carry  A  Big  Stick,  Army  Pi  post,  Rove, -her  1470,  25  (11), 
1.4-61.  (Shillelagh  training). 

I  a  ton,  ;.  G.  Tan)  Crew  Training  with  Simfire,  1  nt  err,  at  ion  ai  :)<?- 
:  ;  i .  -w,  Cotol.-tr  1971,  4,  442-444  (  ;  an):  gunnery  trainer). 

Forte;-,  Vonr.i  F.  et  al  .  The  idaect  of  I  .'icrcaaed  Subccllbor  Sub  ;  t  itut  ton 
Tra  ini  nr  9  Connery  Prof  ir  ;  'mey  .  Huir.RRO  Staff  Memorandum ,  June 
;  '4  -i .-’V  i  ) .  Ai>  :1  BO  4  77  . 


and  !•; .  : ,  ■ 


,  F. .  and  R.  il  i. n .  Urn  of  MC-ir:.  Picture  Film  to  Record 
FI  ■•:!  A  cun;  v  fra  ;•  ■■  Moving  Pi  1 1  f art  • .  T<:c!i:ti*.:<ii  ort  I  , 

.  At  -,  Tan)  -Autoro:  Ive  Cot  man  t  (;  r>-  ared  by  Pacific  Car  l  Foundry 
,  R  ;i‘r  -  ,  -4-’  ' p  till  ,  Au-nm'  ’968.  AD  94’  77  +  ;,. 
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*Showan  ,  S .  R .  Simulation  for  Tank/Anti-Tank  Evaluation  (STATE  II)  ' 

Concept  and  Model  iicscr  ipt  Lon .  Technical  Memorandum  STC  TM-324  , 

SHAPE  Technical  Centre,  The  Hague,  The  Netherlands  (MATO),  May  1972. 

AD  901  005. 

Spj.eth,  Walter.  An  exploratory  Study  of  Operator  and  Apparatus 
Characteristics  of  a  Flexible  Gunnery  Research  Device.  Technical 
Report  52-2,  Human  Resources  Research  Center,  Air  Training  Command, 
Lackland  Air  Force  Base,  San  Antonio,  Texas,  October  1952. 

Titl,  Alfred.  Train  ini',  on  Modern  Tanks,  Simulators  Raise  the  Level 
of  Training.  U.S.  Army  Foreign  Science  and  Technology  Center,  Tech¬ 
nical  Translation  F5TC-HT-23-1413-71 ,  17  April  1972.  Translation  of 
brochure  from  Krnuss-Maffer,  Munich,  West  Germany.  1970.  AD  894  699. 

Titl,  Alfred.  Training  with  Modern  Tanks:  Simulators  Raise  Training 
Level_s-  U.S.  Army  Foreign  Science  and  Technology  Center,  Charlottesville, 
Virginia,  Technical  Translation  FSTC-HT-23-451-72 ,  1972.  Translation 
of  Foldat  und  Technik,  7/1970,  West  Germany,  pp  302-387.  AD  894  434. 

University  of  Pittsburgh.  Development  of  Hit  Indicator  for  M48  and 
M60  Tanks,  Device  3F43-3A.  Interim  Report,  University  of  Pittsburgh, 
Pittsburgh,  Pa.  (sponsor:  Army  Materiel  Command ) ,  November  1965. 

AD  475  161.  (Simulates  the  functions  of  the  main  tank  gun,  "..reduces 
the  amount  of  training  ammunition  required,  and  accurately  evaluates 
crew  proficiency".  --  DDC  abstract.) 

University  of  Pittsburgh.  Development  of  Sheridan  Weapon  System  Conduct  - 
of-Fire  Trainer,  XM35.  Interim  Report,  University  of  Pittsburgh, 
Pittsburgh,  Pa.  (sponsor:  Army  Materiel  Command),  October  1965,  AD 
474  002.  ("Trainer  designed  to  help  teach  combat  vehicle  crewmen  how 
to  fire  the  Shillelagh  guided  missile  as  mounted  in  the  XM551  Sheridan 
vehicle  ..."  --  DDC  abstract). 

U.S.  Army  Armor  Board.  Comparative  Evaluation  of  Training  Practice 
Rounds  tor  106- rnm  Tank  Gun.  Report,  USAAB,  Port  Knox,  Kentucky, 

January  1963.  AD  294  808. 

U.S.  Army  Arm, or  Board.  Military  Potential  Test  of  German  14 . 5inm  Sub- 
r 'liber  Tank  Gunnery  T  ra i ner .  Partial  Report  Mo.  1,  USAAB,  Fort  Knox, 
Kentucky ,  J.irm  try  1965.  AD  458  006L. 

Army  Armor  School  .  tank  ,  Ant  it. ink  and  Ass. m!  !  We.:  ns  Reintire- 
•  •  S  study  ( TATAWS  -III  I  ,  usrONARC  Portion.  Vo~i  umo  ~I  f '\~7  '  toiV  )T  T-~- 

;  in:-,  of  Training  Aids  (11).  Pinal  Draft,  CONTI  ELK  I  i  Al.  Report  , 

■  t  j\  rt  Knox,  Kentucky,  nunc  I960.  AD  5037  in. 

t,  S';-:  i.  ,  0;-.  ta!.  The  Training  F.t  tect  iv-.u-tm  i-f  ;;.-reo 
i  i'i  i;  i'r. i !  .  HutaHR  '  Tec'an  i  cal  K'-por'  17,  t-c  tuber 


at k  nr.rr.r.r.r 
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Armed  Force-:.  Journal.  Stinger  for  Redeye,  Armed  Forces  Journal, 

August  1972,  p  26  (Cites  deficiencies  of  REDEYE  and  introduction  of 
STINGER  to  replace  it.  STINGER  was  formerly  designated  as  REDEYE  II). 

Amy .  Army  Missile:-,  in  Service  and  Under  Development,  Army ,  June  1973, 
23 l 6),  16-22. 

1.  sldwin,  Robert  1>.  and  Harry  K.  Andersen.  Sources,  of  VariaU  lity  in 
Missile  Uni..  Ev.-.luations,  Huir.RRO  Technical  Report  66-13  (VIGIL), 

June  1966.  AD  636  776. 

Chaparral  fusses  Test,  In fan  try ,  November- December  luC6,  57-68. 

Dep  irtmorit  of  the  Army .  TF44-2758,  Red  Eye  Air  Defense  Guided  Mis¬ 

sile  System,  Part  1  Introduction,  trninir.n  film.  Color,  16  minutes, 
1967.  Launch nr  and  missile  components  firing  sequence  associated 
equipment  used  with  red  eye  and  vise  in  tactical  situation.  Emplace¬ 
ment  on  firing,  position  and  identification  of  firing  on  target. 

Department  of  the  Army.  TF44-2924,  The  hawk  Battery  Orientation  and 
Alignment,  Training  film.  Black  and  white,  28  minutes,  1964.  Com¬ 
position  of  a  hawk  buttery.  Principles  and  procedures  for  orienting 
and  aligning  m.i.ior  components .  Bat t erv  control  center  radars  illumin¬ 
ators  and  launchers . 

Department  o:  the  Army.  T144-4133,  Air  Defense  Artillery  Weapons 
Systems  Chaparral  SP ,  [  art  1  Introduction,  The  Chaparral  Squad  in 
Action,  Training  film,  black  and  white,  28  minutes,  1967.  A  chapar¬ 
ral  squad  mover,  into  a  new  position  and  organizes  to  provide  area  de¬ 
fense.  The  squad  engages  hostile  enemy  aircraft  in  defense  of  a  con¬ 
voy.  The  squad  is  then  deployed  against  an  enemy  counterattack. 

Department  of  the  Army.  TI'44-4134,  Air  Defense.  Artillery  Weapons 
:  .  ten.s  Chaparral  LT  Part  3,  Target  Engagement  Techniques ,  Training 
Film,  black  and  white.  20  minutes,  1470.  Chaparral  squad  in  places 
where  ['eld',  of  view  are  clear.  Employe  the  FAAR  and  TADDS  and  visual 
/sL-iance  tc  detect  and  identify  enemy  aircraft  and  engages  single 
an  .1  U  .  T  i ,  ii'.tile  targets. 
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Department  of  the  Army.  TF  44-4135,  Air  Defense  Artillery  Weapons 
System  Chaparral  SP  Fart  2,  Emplacement  and  Preparation  for  Action, 
Training  film,  black  and  white,  24  minutes,  1970.  Shows  how  the 
chaparral  squad  occupies  the  weapon  position,  sets  up  command  and 
observation  posts,  energizes  and  sets  the  weapon  for  operation,  estab¬ 
lishes  communication. 

Department  of  the  Army.  MF44-159,  the  ARADCOM  Story,  Film,  Color, 

10  minutes,  1963.  Mission  and  operation  of  US  Army  Air  Defense  Com¬ 
mand  and  demonstration  of  nuclear  capabilities  of  Nike  AJAX  and  Her¬ 
cules  as  effective  defense  against  air  attacks. 

*Department  of  the  Army.  AR  385-62.  Firing  Guided  Missiles  and  Heavy 
Rockets  for  Training,  Target  Practice,  and  Combat.  Army  Regulation, 

17  April  1967,  with  Change  1. 

•'Department  of  the  Army.  CTA  23-100-1.  Ammunition,  Rockets,  and 
Missiles  for  Basic  and  Advanced  Individual  Training  (by  MOS).  Com¬ 
mon  Tables  of  Allowances,  11  January  1972. 

*  Department  of  the  Army.  CTA  23-100-2.  Ammunition,  Rockets,  and 
Missiles  for  CONUS  Service  School  Training.  Common  Tables  of  Allow¬ 
ances,  11  January  1972. 

*Department  of  the  Amy.  CTA  23-100-6.  Ammunition,  Rockets,  and 
Missiles  for  Unit  Training  —  Active  Army  and  Reserve  Components. 
Common  Tables  of  Allowances,  11  January  1972. 

Department  of  the  Army.  FM  23-17.  REDEYE  Guided  Missile  System. 

Field  Manual,  22  October  1971. 

Department  of  the  Army.  ASubjScd  23-17.  REDEYE  Gunner  and  Air  De¬ 
fense  Section  Training.  Army  Subject  Schedule,  5  May  1972. 

Geiger,  George  J.  Air  Defense  Missiles  for  the  Army,  Military  Review, 
December  1969,  49(12),  39-49,  including  US  missiles,  REDEYE  and  CHAPA¬ 
RRAL,  pp  45-46. 

Hitt,  James  D. ,  Jr.  and  Robert  D.  Baldwin.  Development  and  Use  of 
Proficiency  Tests  for  Nike  System  Launching  P~l.it  aon  One  rotors . 

HumRP.O  Technical  Report  72  (VIGIL  I),  August  1961.  AD  263  169. 


Jackson,  M.  L.  Redeye,  Marine  Corps  Gazette,  May  1971,  55(5),  47-48. 
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Miller,  Elmo  E.  System  Analysis  of  Practical  Exercise  Instruction. 
Interim  Report.  Interim  Report  IR-D5-73-1,  HuinRRO  Division  No.  5, 

Fort  Bliss,  Texas,  April  1973.  (Deals  with  HAWK  maintenance  training). 

Palmer,  Francis  H.  et  al.  Collected  Papers  Prepared  Under  Work  Unit 
AAA:  Factors  Affecting  Efficiency  and  Morale  in  Antiaircraft  Artil¬ 

lery  Batteries.  Hutr.RRO  Professional  Paper  33-69,  November  1969. 

AD  699  490. 

Williams,  W.  L. ,  Jr,  ct  al.  An  Analysis  of  the  Redeye  System  with 
Some  Suggestions  for  Training.  Research  Memorandum,  Human  Resources 
Research  Office  (Division  5?),  December  1961.  AD  379  523.  (Ref:  Re- 
port  Bibliography :  Training  for  Live  Fire  (U).  Defense  Documentation 
Center,  Alexandria,  Virginia,  June  1973  (SECRET ) . 


AIR  DEFENSE 


Training  Devices 


Baldwin,  Robert  D.  et  al.  Aircraft  Recognition  Performance  of  Crew 
Chiefs  with  and  without  Forward  Observe:  s.  HumRRO  Technical  Report 
70-12  (SKYFIRE),  August  1970.  AD  714  213. 

Baldwin,  Robert  D.  Capabilities  of  Ground  Observers  to  Locate,  Rec¬ 
ognize,  and  Estimate  Distance  of  Low-Flying  Aircraft.  HuinRRO  Techni¬ 
cal  Report  73-8,  March  1973. 

Department  of  the  Army.  TF44-3602,  Hawk  Engagement  Simulator  AN/TPQ- 
21,  Part  1  Introduction,  training  film,  black  and  white,  25  minutes, 
1966.  How  the  AN/TPQ-21  is  set  up  and  used  by  hawk  batteries  for 
systematic  training  of  control  center  operators. 

Frederickson ,  E.  W.  and  Robert  J.  Foskett.  Small  Arms  Air  Defense 
Training  on  a  Reduced-Scale  Range.  Consulting  Report  ( SKYFIRE ), 

HumRRO  Division.  No.  5,  Fort  Bliss,  Texas,  October  1966. 

*Frederickson,  E.  W.  et  al.  Methods  of  Training  for  the  Engagement  of 
Aircraft  with  Small  Arms.  HumRRO  Technical  Report  70-2,  February  1970. 
AD  703  507.  (SKYFIRE). 

Hayes,  Jack  H.  Initial  Production  Test  of  Redeye  Moving  Target  Simu¬ 
lator  (M-87) .  Final  Report,  Army  Missile  Test  and  Evaluation  Director¬ 
ate,  White  Sands  Missile  Range,  New  Mexico,  April  1972.  AD  900  913. 

Jordan,  Carroll  R  Engineering  Test  of  Redeye  XM76  Training  Set. 

Final  Report.  Army  Missile  Test  and  Evaluation  Command,  White  Sands 
Missile  Range,  New  Mexico,  July  1969.  AD  857  361L. 

Jordan,  Carroll  R.  Engineering  Test  of  Redeye  XM76  Training  Set. 
Supplement  to  Final  Report.  Army  Missile  Test  and  Evaluation  Com¬ 
mand,  White  Sands  Missile  Range,  New  Mexico,  October  1969.  AD  862  04CL. 

Kopstein,  F.  F.  and  R.  L.  Morgan.  Human  Factors  Conslderat ions  in  the 
Design  Proposals  for  a  Ballistic  Missile  Unit  Proficiency  System . 
Technical  Report  57-352,  Wright  Air  Development  Center,  Wright-Patterson 
AFD,  Ohio,  December  1957.  AD  142  040.  (Cited,  with  annotations,  in 
Valverde  et  al,  1973). 

McCluskey,  Michael  R.  et  al.  Studies  or.  Training  Ground  Observers  to 
Estimate  Range  to  Aerial  Targets.  HumRRO  Technical  Report  68-5,  May 
1968.  (SKYFIRE  I).  AD  669  963. 


AIK  DEFENSE  Train  in,’  Devi  eos  (Coat'd) 

*McCluskey ,  i’iclia-.?  1  K.  Smiles  on  Reduced-Scale  . Ranging  Training  with 
a  Simple  Range  Finder.  liumRRO  Technical  Report  71-24,  December  1971. 

Marine  Corps  Development  end  Education  Command.  Redeye  Launch  Simula¬ 
tor  Acceptance  Test.  Report ,  Marine  Corps  Development  and  Education 
Command,  Quant.ico,  Virginia,  May  1971.  AD  883  895L. 

Moline,  Michael  J.  Engineering  Test  or  CHAPARRAL  Simulator/F, valuator . 
Final  Report,  Army  Missile  Test  and  Evaluation  Dir-.ctorate ,  White  Sands 
Missile  Range,  New  Mexico,  March  1971.  AD  894  823L. 

Norris,  Charles  L.  Evaluation  of  the  Deployment  of  a  Lightweight  Air 
Defense  Weapons  System  (LADS);  Redeye  Launch  Simulator  (RELS) .  Field 
Test  Report,  Marine  Corps  Development  and  Education  Command,  Quant.ico, 
Virginia,  August  1971.  AD  887  159L. 

’•Spellman,  E.  A.  Development  of  a  Ro cket- B1 ast  Simulator:  Design  and 
Ten t .  Technical  Memorandum  4-64,  Human  Engineering  Laboratories, 
Aberdeen  Proving  Ground,  Maryland,  February  1964. 

U.S.  Army  Air  Defense  Board.  Service  Test  of  the  XH-46  Redeye  Field 
Handling  Trainer.  U.S.  Army  Air  Defense  Board,  Fort  Bliss,  Texas, 
Letter  Report,  July  1966.  AD  487  1B1L. 

Whitmore  Paul  G.  and  Don  J.  Friel.  Supplementary  Aircraft  Recogni¬ 
tion  Training  In  Support  of  the  Fxp  Cited  Redeye  Troop  Test.  Consult¬ 
ing  R  port,  H-viRRO  Division  No.  5,  Fori  Bliss,  Texas,  March  1967. 

I  hit;:,  are  Paul  G.  et  al.  A  Classroom  Metnod  of  Training  Aircraft  Rec¬ 
ognition  .  IlumRRO  Technical  Report  68-1  (STAR  1),  January  1968.  AD 
666  0n 3 . 

Whitmore,  Paul  G.  e t  a 1 .  Studies  of  Aircraft  Recognition  Training. 
li<  .  iRRO  Technical  Report  72-6,  February  1972. 

Wienio  ,  .  .  F.  and  R.  C.  Montgomery.  Determination  of  the  Field  of  View 
of  Block  1  and  Block  3  Redeye  Missile  Launchers  Sights.  Consulting  Re¬ 
port,  IlumRRO  Division  No.  5,  Fort  Mira.,  Texas,  February  1967. 


INFANTRY 


Training 


*Armed  Forces  Journal.  TON  Gets  Shillelaghed?  (with  inset:  Shillelagh 
Conversion  Hit  on  House  Floor),  Armed  Forces  Journal,  18  April  1970, 
107(31) ,  page  8. 

*Army .  Army  Missiles  in  Service  and  Under  Development,  Army,  June  1973, 

) ,  16-22. 

Baker,  Robert  A.  et  al .  Development  of  Proficiency  Tests  for  Basic  Com- 
bat  and  Light  Infantry  Training.  HumRRO  Technical  Report  19,  July  1955. 
AD  85  829.  (Work  Unit  PROFICIENCY) . 

Barkofsky,  E.  C.  Engineering  Test  of  XM47  (DRAGON)  Weapon  System. 

Part  A  (0).  Army  Missile  Test  and  Evaluation  Directorate,  White  Sands, 
New  Mexico,  September  1972.  AD  522831L.  (MICROFICHE)  (  CONFIDENTIAL  ). 

Barkofsky,  Ernest.  Engineering  Test  of  XM47  (DRAGON)  Weapon  System. 

Part  B  to  Final  Report  (u)~  Army  Missile  Test  and  Evaluation  Direct or¬ 
ate  ,  White  Sands,  New  Mexico,  September  1972.  (CONFIDENTIAL).  AD  522 
832L. 

Bearss,  D.  G.  Redeye,  Infantry,  September-October  1961,  41-42. 

Brinker,  Walter  E. ,  Jr.  Tank  Killers,  Infantry,  July-August  1971, 

61(4),  12-15.  (Information  primarily  on  training  against  tanks). 

Caine,  Bruce  T.  Antitank  Tactics,  Infantry,  July-August  1973,  63(4), 
32-37.  (Practical  TOW  tactics  for  Europe). 

Crawford,  Letcher  and  Edgar  R.  McGreevy.  Stumbling  Block  to  Realistic 
Training,  In fan try,  Dec  60-Jan-Feb  1961,  46-47. 

Dees,  James  W.  et  al.  An  Experimental  Review  of  Basic  Combat  Rifle 
Marksmanship:  MARKSMAN,  Phase  1.  HumRRO  Technical  Report  71-4,  March 

1971. 

Defense  Documentation  Center.  Small  Arms  Characteristics  and  Training. 
DDC ,  Alexandria,  Virginia,  Report  Bibliography",  '20- October '1972'. 

Dcnenberg,  Victor  H.  and  F.  J.  McGuigan.  Evaluation  of  a  Special  Live- 
Firing  Trigger-Squeeze  Exercise.  HumRRO  Technical  Report  6",  May  1954'. 

AT)  32  6  55V 


INFANTRY  Train:  r..;,  (Urr! ...  • 

Department  of  the  Ar:..y.  8  limn  Mortar  M2 9  Part  1  Mechanical 

Training,  training  film,  I luck  8  White,  15  minutes,  1961.  Features 
components  ana  tactical  tv  r  of  weapon,  how  mortar  is  mounted,  how  the 
sight  M-34A2  is  useu  to  ;l:.cc  the  mortar  on  target. 

Department  of  the  Army.  1 F7-o253,  81mm  Mcrtar  M2 9  Part  2,  Sight  Cali¬ 
bration  and  Laying  the  Section,  training  film.  Black  C  White,  23  min¬ 
utes,  1963.  Calibrating  tight  for  elevation  and  deflection,  how  aim¬ 
ing  circle  is  used  tv  leg.  .  .or tar:;  for  accurate  fire,  loading  and  fir¬ 
ing  mortar  at  target. 

Department  of  the  Army .  TF  7-3393,  Weapons  of  the  Infantry,  training 
film,  Color,  21  minutes,  '.  ;C3.  Characteristics,  employment  capabili¬ 
ties  and  limitations  cf  Miw ,  Ml 4 A 1 ,  M16A1 ,  M79,  M60,  50  caliber,  M72 
rocket,  3.5  rocket,  OC-im  u.td  106mm  RR,  50  caliber  spotting  gun,  81mm 
and  4.2  inch  mortars. 

Department  of  the  Army.  A.K  385-03.  Regulations  for  Firing,  Ammunition 
for  Training,  To -vet  Practice,  ..r.d  Combat.  Army  Regulation,  28  Feb  1973. 

Department  of  the  Army.  :  F.  7-10.  The  Rifle  Company,  Platoons,  and 
Squads .  Field  Manual,.  17  April  1970,  with  Change  1. 

Department  of  t:.v  'vmy.  I'M  2 o - 3 .  Tactics,  Techniques  and  Concepts 
or  An  ti armor  Warfare.  Ficlc  Manual ,  24  August  1972. 

Department  of  tin  Army.  22-5.  U.S.  Rifle  Caliber  .30,  Ml.  Field 
Manual,  17  May  1905. 

Department  of  the  Army.  .  M  .  "2-7.  Carbine,  Caliber  .30,  Ml,  M1A1,  M2, 
r  -,.i  71.  Field  Manual,  9  ry  1952,  with  Changes  1  and  2. 

Department  of  r h~  Av.. y .  FM  23-8.  U.S,  Rifle  --  7.62mm,  M1.4  and  M14A1. 
Field  Manual. ,  7  May  1.905 ,  vi  t  h  Chain  a  1. 

Department  of  1  :  e  Ar.  ,v .  M  22.-9.  Rifle,  5.56mm,  M16A1.  Field  Manual, 

27  March  197.. 

Department  of  Army .  17:  2  A-  i  1  .  ••Gmi:.  Recoil  less  Rifle,  M67.  Field 

Manual,  f>  July  1  105 ,  with  Fha:.tr.s  2  and  8. 

Department  or  *  l.a  !.  rv*  .  12.  Tech a.;  cue  of  Fire  ot  the  Rifle 

Fgurl  and  Tact  ieal  Arp  t :  ie  ...; .  t  .era  Manual ,  10  July  19b/. 

Li  [  artment  ot  t;  ••  A.i  r .  “  ..  s  ’  .  i  rowni ng  Automat  i c  Hi  l  ie  ,  Ca  1 . 30  , 

ML910A2,  Field  ,  ,  . 


INFANTRY  Training  (Cont'd) 


Department  of  the  Army.  FM  23-16.  Automatic  Rifle  Marksmanship. 
Field  Manual,  23  June  1965,  with  Change  1. 


Department  of  the  Army.  FM  23-35.  Pistols  and  Revolvers.  Field 
Manual,  24  September  1971. 


Department  of  the  Army.  FM  23-41.  Submachine  Guns,  Caliber  .45, 
M3  and  M3A1.  Field  Manual,  8  July  1957,  with  Change  1. 


Department  of  the  Army. 

M1919A6  and  M37.  Field  Manual, 

Department  of  the  Army.  FM  23-65. 
M2.  Field  Manual,  19  May  1972. 

Department  of  the  Army.  FM  23-67. 
Manual,  26  October  1964, 

Department  of  the  Army.  FM  23-71. 
8  December  1966  .  with  Changes  1-3. 


Browning  Machineguns  Caliber  .30, 
29  July  1965. 

Browning  Machinegun  Caliber  .50  HB, 
Machinegun  7.62mm,  M60.  Field 
Rifle  Marksmanship.  Field  Manual, 


FM  23-55. 


Department  of  the  Army.  FM  23-72.  Carbine  Marksmanship  Courses, 
TRAINFIKE  I.  Field  Manual,  12  June  1958,  With  Change  1. 


Department  of  the  Army.  FM  23-82.  106mm  Recoilless  Rifle,  M40A1. 

Field  Manual,  28  May  1964,  with  changes  1-3. 

Department  of  the  Army.  FM  23-85.  60-mm  Mortar,  M19.  Field  Manual 

2  February  1967 . 

Department  of  the  Army.  FM  23-90.  81mm  Mortar.  Field  Manual, 

25  February  1972. 

Department  of  the  Army.  FM  23-91.  Mortar  Gunnery.  Field  Manual, 

17  December  1971. 


Department  of  the  Army.  FM  23-92.  4,2  inch  Mortar,  M30.  Field 

Manual,  10  June  1970,  with  Change  1. 


Department  of  the  Army.  TC  23-3.  To  Catch  A  Tank.  Training  Circu¬ 
lar,  30  June  1972. 

Department  of  the  Army.  TC  23-11.  Starlight  Scope,  Small  Hand-Meld 
or  Individual  Weapons  Mounted,  Model  No.  6060.  Training  Circular, 

17  November  1966. 


U'-rG  V) 


INFANTRY  Tfalr.l:.-. 

Department  of  in-:  Amy.  'iV  2 3- 12.  Target  Detection :  Crack  at.d  Thump 
Technique.  Training.  Circular,  16  Juno  1966,  witn  Change  1. 

Department  of  the  Army.  TC  23-13.  Crer-Served  Weapon  Night  Vision 
Sight.  Training.  C  Iroular,  20  January  1967 . 

Department  of  the  Army.  TC  1-3-i'i .  Sniper  Training  and  Employment. 
Training  Circular,  21  October  19 6 9 .  " 

Department  of  th>-  Ari.iy .  TC  23-15.  engagement  of  Aerial  Targets  with 
St. all  Amrs .  Ti-ai  i.ing  Circular,  29  September  1969. 

’Department  of  tho  Army.  TC  23-18.  Might  Observation  Devj.ce,  Medium 
Range  (NODMR).  Triiniug  Circular,  25  August  1967"!  ’  ~ 

Depart::  - at  of  die  Army .  TC  23-20.  M16A1  Rifle  Training.  Training 
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INFANTRY  Training  (Cont'd) 


Department  of  the  Army.  ASubjScd  7-27.  Heavy  Mortar  Platoon  Tactical 
Training .  Army  Subject  Schedule,  1  April  1967. 

Department  of  the  Army.  ASubjScd  23-5.  Battalion  Mortar  and  DAVY 
CROCKETT  Platoon  Mortar  Qualification.  Army  "Subject  Schedule, 

16  November  1962. 

Department  of  the  Army.  ASubjScd  23-10.  3.5-inch  Rocket  Launcher, 

M20A1  and  M20A1B1 .  Army  Subject  Schedule,' 18  April  1966. 

Department  of .the  Army.  ASubjScd  23-11.  90mm  Recoilless  Rifle,  M67. 

Army  Subject  Schedule,  20  May  1966. 

Department  of  the  Army.  ASubjScd  23-13.  Crew-Served  Weapon  Night 
Vision  Sight.  Army  Subject  Schedule,  20  January  1967. 

Department  of  the  Army.  ASubjScd  23-14.  Automatic  Rifle  Marksmanship. 

Army  Subject  Schedule,  1  May  1967. 

Department  of  the  Army.  ASubjScd  23-15.  Engagement  of  Aerial  Targets 
with  Small  Arms.  Army  Subject  Schedule,  2  May  1968. 

Department  of  the  Army.  ASubjScd  23-16.  Sniper  Training.  Army  Sub¬ 
ject  Schedule,  27  October  1969. 

Department  of  the  Army.  ASubjScd  23-18.  Night  Observation  Device, 

Medium  Range  (NODMR).  Army  Subject  Schedule,  24  August  1967. 

Department  of  the  Army.  ASuojScd  23-20.  M16A1  Rifle  Training.  Army 

Subject  Schedule,  31  August  1967. 

Department  of  the  Army.  ASubjScd  23-24.  Technique  of  Fire  of  the 
Rifle  Squad  during  Periods  of  Limited  Visibility.  Army  Subject 
Schedule,  19  February  1963. 

Department  of  the  Army.  ASubjScd  23-29.  Hand  Grenades.  Aimy  Subject 
Schedule,  9  April  1970. 

Department  of  the  Army.  ASubjScd  23-35.  Machinegun ,  7,62mm,  M60  or 
Browning  Machinegun,  Caliber  .30,  M1919A6.  Army  Subject  Schedule,  22  Aug  19 

Department  of  the  Army.  ASubjScd  23-36.  Pemba t  riving  and  rin.-.e  Com¬ 
bat.  Army  Subject  Schedule,  10  August  1967. 

Department  of  the  Army.  ASubjScd  23-37.  40mm  Grenade  Launcher  M79. 

Army  Subject  Schedule,  21  July  1965. 

Department  of  the  A  rmv.  ASubjScd  23-39.  Star!  ight  S  -ope  ,  '•  ..  1 1  J/ur.d- 

HeJd  or  Individual  Weapon.;  Mounted,  Model  No.  6060.  Armv  Subject 
Schedule,  17  November  1466. 


I  Ni  '/V.  T'-  Y  7 i  i:: : :  (Coat'd) 

lie.  ai  /men  ;  of  tin:  Arm  y.  A  Cub  jf.rd  23-71.  : .  ~  f  1  y  ^diy^r.ansli  l  p  ■  At'-,/ 

Yul  ■  Schedule,  j  D-_ to. 1 '.>(<»>,  with  Change  1. 

Department  of  the  Ai  my .  ASv.b  jbed  23-72.  M16A1  Rifle  Marksmanship. 

Army  Subject  Schedule ,  19  May  1970. 

Department  of  the  Army .  ASulvj Sod  /l- BO.  106i:;:-:  P.onoi Hess  Rifle  M40A1. 
Army  Pubje  -i  g,.ht  lulo  ,  io  Augut.r  1 '  •  . . .  .  . 

Department  of  the  Army.  ATT  7-15.  Infantry  B.> t taiion.  Army  Training 
Test,  8  September  1366. 

Department  of  the  Army.  ATT  7-16-i.  i So. ivy  Mox-cur  Platoon ,  Readcuarters 
and  :  feadc.uart  •?r  -•  Company,  In  fa  nt  ry_,  Airborne  Infantry,  and  Mecl  i  a  n  i  z  c  d 
In  fan  t  ’  *  /  B  r.  tal  ir>nr- ,  Mortar  Plata  ■  -n  ,  Combat  Support  Coir, pair/ ,  Air-mob  i  1  e  , 
and  Light  infantry  Battalions.  Army  Training  Test,  29  January  1571. ~ 

Depar errant  oi  the  Army.  ATT  7-18.  Rifle  Company  Infantry  and  bight 
Infantry  Battalions .  Army  Training  Tout,  .17  November  .1966  ,  ...ith  change  .1 

Departm,' -nt  of  the  Army.  ATT  7-37.  Rifle  Company,  Airborne  infantry 
Battalion.  Army  Training  Tout,  17  November  1966,  with  Change  1. 

Department  of  the  Army.  ATT  7-55.  Mechanized  Infantry  Battalion. 

Army  Training  Test,  22  April  1971 . 

Departm-.  of  the  Army .  ATT  7— **7 .  Rifle  Company,  Mechanized  Infantry 
Bat. 1  Lor .  Army  Training  Tesi  ,  14  M  ircii  I960,  with  Change  1. 

Department  of  the  Array.  ATT  7-5.9.  Airmobile  Infantry  Battalion.  Army 
Train  1  ug  Test:  ,  24  January  l'jnfi. 

Doji. •  ■  runt  of  the  Army.  ATT  7 .  Rifle  Coir, pony  ,  A:i  mobile  Infantry 
Battalion.  Army  Training  Test,  . July  19fv.'. 

i  •••‘par  l of  !  he  Army.  TOR  '/■  ,  ••  .  Rifle  Company,  Infantry  BittaLion, 

J;.  *•!  Hi  vi  ni  on,  or  RifI  c  Comp.;;/.  infantry  Bittalion,  Senarato  in- 
f  it.  t  ry  1. :  ig  ide  .  Table  oi  0:,;an:.  it  ion  and  if  ;ui pinout ,  30  November  1970, 
with  Changes  1-4. 

Dep  .  rt  men  t  of-  the  Ar;..y.  TO.'  7~3:.ii.  infantry  Battalion  (Alr/iorr.'-')  ? 
Airborne  D  ivi:;-.  i  on  ,  c-r  T-.t  in  ivy_  ?!.■  t  :..il  i  -  -n  ( Airrornc)  ,  So  panto  Ai  rim 
frir  tie.  Table  of  Organ  i  tu.  i  i  oi.  .n- '  Lo.ui  pmen  t ,  30  November  1970. 


•me 


I'lEANTMY  Tr.i:nih,’  (('.it’d) 

D<  parttvuif  or  t.:>*  nrm/.  YCE  7-45H.  Infantry  Buttal  ion  ( Mechanized) , 
Armored  Divi  .ion  or  Infantry  Bat  ralion  Tl-iochan  ized  ) ,  Infantry  Division 
r r  Infant ry  batta  1  ion  (Mechanized),  Infantry  Division  (Mechanized)  or 
Inrantr"  •  Bat  t  a  1  i  o  n  (Mechanized),  Separate  Armored  Brigade  or  Infantry 
fattaluois~TMechaniz8d)  ,  Separate  Infantry  Bri g ade  ^Mechanized)  ■  Table 
of  Organization  arid  Equipment,  30  November  1970.  • 

Department  of  the  Army.  TOE  7-47H.  Rifle  Company,  Infantry  Battalion 
(Me chanized),  Armored  Pi vision  or  Rifle  Company,  infantry  Ba 1 1 a 1 i on 
(Mechanized) ,  Infantry  Division  or  Rifle  Company,  Infantry  Battalion 
(Ncch anized),  Infantry  Division  (Mechanized),  Separate  Armored  Bri ga d e 
or  Rifle  Company,  Infantry  Battalion  (Mechanized),  Separate  Infantry 
Brigade  (Mechanized).  Tabie  of  Organization  and  Equipment,  30  November 
1970,  with  Change  1-4. 

Department  of  the  Army.  TOE  7-48H,  Combat  Support  C  /i-  my,  Infantry 
Battalion  (Mechanized),  Armored  Division  or  Combat  Support  Company, 

Infantry  Battalion  (Mechanized), "infantry  Division  or  Combat  Support 
Company,  Infantry  Battalion  (Mechanized),  Infantry  Division  (Mechanized) 
or  Combat  Support  Company,  Infantry  Battalion  (Mechanizeal ,  Sepa rate 
Armored  Brigade  or  Combat  Support  Company,  Infantry  BattalTon  (Mechan¬ 
ized),  Separate  Infantry  Brigade  (Mechanized).  Table  of  Organization 
and  Equipment,  30  November  1970,  with  Changes  1-3. 

Department  of  the  Army.  TOE  7-57H.  Rifle  Company,  Infantry  Battalion 
Airmobile  Division.  Table  of  Organization  and  Equipment,  31  December  1971, 
with  Change  1. 

Department  of  the  Army.  TOE  7-58H.  Combat  Support  Com; -any  Infantry 
Battalion,  Airmobile  Division.  Table  of  Organization  and  Equipment, 

31  December  1971  with  Change  1. 

Department  of  the  Army.  CTA  20-2.  Equipment  for  Training  Purposes. 

Common  Tables  of  Allowances,  11  July  1969. 

Department  of  the  Army.  CTA  23.  Targets  and  Target  Equipment .  Com¬ 
mon  Tables  of  Allowances,  lb  December  1969. 

Department  of  the  Army.  CTA  23-100-1.  Ammunition,  Rockets,  and  Mis¬ 
siles  for  Basic  and  Advanced  Individual  Training  Tby  MOsTi  Common  Tables 
or  "Allowances ,  11  January  1972. 


■A  Department  of  the  Army.  CTA  23-100-2.  Ammunition,  Rockets,  and 
Missiles  for  COM'S  Service  School  Training.  Common  Table;;  of 
Allowances,  11  January  1972. 

s'.  Department  of  the  Army.  CTA  23-100-4.  Ammunition  for  Training  --  URAR 
Schools  and  AKNC.  State  Officer  Candidate  Schools.  Common  TaTdes  o'/’ Al¬ 
lowances,  "ll  January  1972. 

it  Department  of  the  Army.  CTA  23-100-6.  Ammunition,  Rc.-kr  ts ,  and  Mi  ; 
r-ilc-  for  Unit  Training  --  Arrive  Army  ar~T  do  .'-ry.-  .  ■. ■-•.■ont  r;  ■  "C  us.". 
TaETies  ofATiowances,  ii  January  l‘t7TT 


I 


i 

! 

i 


d'ANTRi  Training  (Conr'd) 

D.  tr trvr.t  of  the  Army.  TM  9-10C0-205-12 .  Operator  and  Organ i z<> t i ona  1 
*  i : .  t  e  r. ;  ■;  r.  c  •>  M  ar.ual  *.  Rifle,  Recoiliess,  lOCrrgK  M40A2  (FSU  1015-133-3484 
f:;ni  M  4  0  A  if  (TON  lu 15- 133- 84 85 7  Technical  Manual,  5  March  1959,  with 
Changes  1-5. 


li.apartTT.ent  of  the  Army. 
Rifle.  Technical  Manua 


TM  0-1005-2-9-10. 
,  May  1972. 


Opera  tor ' s  Manual :  Ml 6 A 1 


of  the  Army.  TM  9-1015-223-12.  Ope;-. 

•a  Manual; _  Rifle,  Recoil  less  PC."  :  M0  7 

Manual,  2  February  1962,  with  Changes  1 


and  Orranizati 
10-557-75317)— 


onal 


Pc  .M.irtmer.T  '.if  Lhe.  Army.  TM  9— 1015-223-2-ti' .  Combic-c.  "r:  an  i ■  c  .  rial , 

.  •; ,  and  OS,  i.ep.Tr  Paris  and  Special  Tools  List  tor  Rifle,  Recoi  lies,-; 

My  7  (i0~  5-657-7*534) .  Technical  Manual,  16  Cent  ember  1968. 

-•  rtment  of  the  Army.  TM  9-1425-470 -ETC .  equipment  Serviceability 
r l teri...  tor  :QW  Heavy  Antitank/Assault  Weapon  Sy stair. .  Technical  Kai.- 
mi'.~  ‘7 March"  197  0.  . ~~ 

department  of  the  Army.  TM  9-1425-470-12.  Onerator’s  and  Organiza¬ 
tional  Maintenance  Manual  for  TOW  Heavy  Ant itank/Assaul t  Weapon  System, 
•iochnical  Manual,  3  February  1972. 

I  a-t ..-••nx  of  the  Army.  TM  9-1425-470-34.  Direct  Support  and  General 
r Vt* ;  . •  t  i-  M  ii  .tenance  Manual  for  TOW  Heavy  Ant  Itank/Aasault  Weapon  System. 
77  7  'cal  Manual,  1  April  1971. 

Dr ,  ‘rr.hur  J.  et  al.  Strengths  and  Deficiencies  of  PrecomMt 

in,-  Reported  by  Infantrymen  ir,  Korea.  PRS  Report  954,  p-  rson- 
":'L  -.  h—9“ctior.  7*  Adjutant  G..t,ei  .l's  Of  fie0,  Wushingt  on,  D.C., 

::;.-2. 

•  ,  Robert  A.  Year  of  tee  ORA 'OR,  in;  an  try,  M  ly— Juno  1971  ,  p  la. 

i;  4.  R.  Proven  --  the  Opposing  Kcrc>  o  "ost,  Inf  ar-  fry ,  July- 
Ac  v.p  t  19.1,  p  30-31 . 

'■  •,  i  .  an  1  Toc’k'h  S.  Ward.  T-v.t '.'.in-.:  Irnl  rat  i c : i : . ,  nxm  r.ded 

.  . .  i  ;  --nc,  Infant  ty  Rillc  Quit  Mtnr-.*  .  T:c  1-75  (IRi'A  Hie-.'',  Co;  a:  It  ing 

F*  'Mj-nP-'O  Division  No .  ?  ,  Rt.o.i.io  of  Mo:; ;  er°v ,  Ca  i  1  ro:*r  •' »  ,  K  •v-r,- 

*  ‘  .  (I  OR  .  MTHF  'Ah  '.'F  01.  ..Y  ) 


R.  ■  ■  to  the  196  2  Training  ?  - m.ri  !»r  _t hr Li£ht  K.  •  gj_. 

->:.  -.’k,,;  'll. 0).  Research  M*;--  r>  ( ill  FI.:.  MAN  ;  )  .  ;  .t  '  R  ■  .  ;  v  . - 


u ,  For*  Henning,  'Wnrgiu,  '.)«-ne.  b'tr  1959. 
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*Frederickson.  E.  W.  et  al.  Methods  of  Training  for  the  Engagement  of 
Aircraft  with  Small  Arms.  HumRRO  Technical  Report  70-2,  February  1970. 
AD  703  507.  (SKYFIRE). 

Gereau,  R.  N.  The  One-One-Two  Craze:  What's  a  Basic  Soldier  Trained 
in  Heavy  Weapons  Supposed  to  Know?  Army ,  February  1961,  72+ . 

Green,  F.  A.  Training  Can  Have  More  Realism,  Marine  Corps  Gazette, 
October  1961,  66. 

Greer,  George  and  Benjamin  W.  White.  Achievement  in  Basic  Training. 
Staff  Memorandum,  HumRRO  Division  No.  2,  Presidio  of  Monterey,  Cali¬ 
fornia,  4  July  1955.' 

Gschwind,  Robert  T.  Gunners1  Aiming  Errors  in  Antitank  Weapons. 
Technical  Memorandum  5-64,  Human  Engineering  Laboratories,  Aberdeen 
Proving  Ground,  Maryland,  1964. 

Hammes,  John  A.  et  al.  TRAINFIRE  II :  A  New  Course  in  Basic  Technique 
of  Fire  and  Squad  Tactics.  HumRRO  Technical  Report  41,  July  1957. 

AD  140  445. 

Hathaway,  John  F.  The  Hand-Held  81mm  Mortar,  Infantry,  September- 
October  1967,  40+ . 

Hope,  Arthur  C.  Integrated  Engineering  and  Service  Test  of  TOW  Heavy 
Antitank/Assault  Weapon  System,  Tropic  Phase  (U).  Final  Report,  TOW 
Report  18,  Amy  Missile  Test  and  Evaluation  Directorate,  White  Sands, 
Mew  Mexico,  February  1972.  AD  520  211L.  (CONFIDENTIAL). 

HumRRO  Division  No.  4.  Training  for  Small  Independent  Action  Forces. 
Program  Description  No.  9:  Use  of  Individual  Weapons.  HumRRO  By- 
Product  RBP-D4-71-9  (SIAF),  HumRRO  Division  No.  4,  Fort  Benning, 
Georgia  (sponsor:  Advanced  Research  Projects  Agency),  1971. 


rJ-jrRRO  Division  No.  4.  Training  for  Small  Independent  Action  Forces. 
Ficgram  Description  No.  10:  Use  of  Machineguns.  HumRRO  By-Product 
RBF-D4-71-10  (SIAF),  HumRRO  Division  No.  4,  Fort  Benning,  Georgia 
(sponsor:  Advanced  Research  Projects  Agency),  1971. 


International  Defense  Review.  The  TOW  (Tube-launched,  Optically- 
tracked,  Wire-guided)  Anti-Tank  Missile  System,  International  Defense 
Review,  March  1970,  j),  84-87. 


INFANTRY  Training  (Cont'd) 


Kelly,  Henry  E.  Infantry  Combat  Training.  In  Henry  E.  Kelly.  The 
Collected  Papers  of  COL  Henry  E.  Kelly.  Fort  Benning,  Georgia: 

HumRRO  Division  No.  4,  compiled  1965,  reissued  1966,  pp  73-77.  Pub¬ 
lished  in  Infantry ,  November-December  1962,  52(6 ) . 

Kelly,  Henry  E.  More  Battle  Drill,  Infantry ,  January-February  1972, 

P  17- 

McFann ,  Howard  H .  et  al.  TRAINFIRE  I :  A  New  Course  in  Basic  Rifle 
Marksmanship .  HumRRO  Technical  Report  22,  October  1955.  AD  89  606. 

McIntyre,  F.  M.  A  Human  Factors  Engineering  Evaluation  of  the  SS-I1 
Antitank  Guided  Missile.  Technical  Memorandum  16-60,  Human  Engineer¬ 
ing  Laboratories,  Aberdeen  Proving  Ground,  Maryland,  1960. 

Mann,  Hal  G.  Aggressor:  A  New  Appraisal  of  an  Old  Enemy,  Infantry, 
July-August  1972,  42-44. 

Marshall,  S.  L.  A.  Infantry  Operations  and  Weapons  Usage  in  Korea, 

Winter  of  1950-51.  Operations  Research  Office,  Johns  Hopkins  Uni- 
versity,  Chevy  Chase,  Maryland,  1951. 

Martin,  Carl.  Redeye,  Army  Digest ,  June  1967,  48. 

Osteen,  John  L. ,  Jr.  Dynamic  Training  for  Rifle  Squads,  Infantry, 

1971,  61(6)’  P  32' 

Olmsterl,  Joseph  A.  The  Effects  of  "Quick  Kill"  upon  Trainee  Con¬ 
fident:  and  Attitudes.  HumRRO  Technical  Report  68-15,  December  1968. 

AD  582  350. 

Olmr.tead,  Joseph  A.  and  T.  0.  Jacobs.  The  Effects  of  Changes  in  Trans¬ 
ition  Firing  upon  "Quick  Kill"  Proficiency.  HumRRO  Technical  Report 
6?n  |4,  July  1969.  AD  692  930. 

Pa  c  eh ,  i'.  A.  Report  of  CONARC  Liaison  Visit'  to  RVN ,  USAIS  Representative. 
U.S.  Army  Infantry  School,  Fort  Benning,  Georgia,  6  February  1970.  (FOR 
OFFICIAL  USE  ONLY). 

’’atrisk.  Burton  D.  Expanded  Service  Tost  of  Medium  Antitank/Assault 
Weapon  Surface  Attack  Guided  Missile  System,  XM  47  (DRAGON).  Final 
Rer 'irt  on  USAIB  Project  3166,  U.S.  Army  Infantry  Board,  Fort  Benning,, 

Tor  ‘  ,  November  1972.  (CONFIDENTIAL). 


INFANTRY  Training  (Cont'd) 


Platoon  Tactic;;  Committee,  U.S.  Army  Infantry  School.  Assault  Training — 
Right  or  Wrong?  Infantry ,  July-August  19G3,  3-6.  (Advantages  of  the 
use  of  live  fire). 

Second  Infantry  Division.  Survey  of  Actual  Time  Individual  Soldier 
Participates  in  Training.  2d  Infantry  Division,  Fort  Benning,  Georgia, 

23  February  1962. 

Shepherd,  Richard  D.  Antitank  Defense:  A  Centralized  Approach, 

Infantry,  March-April  1973,  63_(2),  21-24  (Employment  of  TOW —  suggests 
formation  of  an  antitank  battalion  equipped  with  TOW). 

Staff,  Subtask,  RIFLEMAN  I.  Critical  Combat  Skills ,  Knowledges ,  and 
Performances  Required  of  the  1962  Light  Weapons  Infantryman  (MOS  111,0) . 
Research  Memorandum,  HumRRO  Division  No.  4,  Fort  Benning,  Georgia, 

January  1961.  AD  634  513. 

Stewart,  Steve.  Ability  Definitions  and  Scales  for  Rating  DRAGON 
Gunner  Performance.  Reference  Manual,  HumRRO  Division  No.  4,  Fort 
Benning,  Georgia,  May  1973  (FOR  INTERNAL  HUMRRO  USE  ONLY). 

Talbott,  Orwin  C.  Gun  or  Guided?  An  Evaluation  of  Our  Antiarmor 
Weapons,  Infantry,  March-April  1973,  63(2),  6-11.  (Includes  Shillelagh 
and  TOW). 

Taylor,  Curtis  0.  Simulated  Tactical  Tests  of  the  DRAGON  Antitank 
Rocket  (XM-47  System )(U).  Report  RT-TR-71-18,  U.S.  Army  Missile  Com¬ 
mand,  Redstone  Arsenal,  Alabama,  September  1971.  AD  519  486.  (CON¬ 
FIDENTIAL)  . 

Torre ,  J .  P . ,  Jr .  Human  Factors  Affecting  Rifle  Accuracy  in  Automa¬ 
tic  and  Semiautomatic  Fire  (U).  Technical  Memorandum  11-63,  Human 
Engineering  Laboratories,  Aberdeen  Proving  Ground,  Maryland,  1963. 
(CONFIDENTIAL). 

Torre,  James  P.,  Jr.  and  Richard  R.  Kramer.  The  Effects  of  Stress  on 
the  Performance  of  Riflemen.  Technical  Memorandum  5-66,  U.S.  Army  Human 
Engineering  Laboratories,  Aberdeen  Proving  Ground,  Maryland,  May  1966 
(Downgraded  from  CONFIDENTIAL  to  UNCLASSIFIED  31  December  1972). 

U.S.  Army  Combat  Development  Experimentation  Center.  Rif.le  Company — 

Live  Fire  Experiment.  USACDEC ,  Fort  Ord,  California,  1  February  1962. 

U.S.  Army  Infantry  Agency.  The  DRAGON  Cost  and  Effectiveness  Analysis  (U). 

U.S.  Army  Infantry  Agency,  Fort  Benning,  Georgia,  (SECKET). 

AD  520  092. 


INFANTRY  Training  (Coat'd) 

U.S.  Army  Infantry  School.  Rifle  Squad  and  Platoon  Evaluation  Program, 
22  May  1961-31  July  1961.  U.S.  Army  infantry  School,  Fort  Benning, 
Georgia,  1961.  (FOR  OFFICIAL  USE  ONLY). 

U.S.  Army  Infantry  School.  Infantry  Instructors'  Conference,  15-19  July 
1963,  Report  of.  USAIS,  Fort  Banning,  Georgia,  1963. 

U.S.  Army  Infantry  School.  Infantry  Instructors  Workshop:  Report  of 
Conference.  USAIS,  Fort  Benning,  Georgia,  17-20  August  1965.  ~  ”” 

U.S.  Army  Infantry  School.  Antitank  Guided  Missile  Handbook.  USAIS, 
Fort  Benning,  Georgia,  February  1967. 

U.S.  Army  Infantry  School.  Redeye  Guided  Missile  Handbook.  USAIS, 

Fort  Benning,  Georgia,  July  1967.  ~ 

U.S.  Army  Infantry  School.  Battalion  Weapons  Training  Packet  (Mortar). 
USAIS,  Fort  Benning,  Georgia,  December  1970.  ”  ~ 

U.S.  Army  Infantry  School.  Infantry  Reference  Data,  Vols  1  and  2. 
Special  Text  7-157  (FY  72),  U.S.  Army  Infantry  School,  Fort  Benning, 
Georgia,  1971. 

U.S.  Army  Infantry  School.  TOW  Weapon  System  Instructor  Packet. 

USAIS,  Fort  Benning,  Georgia,  April  197 1. 

U.S.  Amy  Infantry  School.  Introduction  to  the  TOW  Weapon  System 
Programme. d  Text-  U.S.  Army  Infantry  School,  Fort  Benning,  Georgia, 

7  April  1971. 

U.S.  A iiny  Infantry  School.  Antiarmor  Study.  USAIS,  Fort  Benning, 

Georgi  i,  January  1972. 

U.S.  Army  Infantry  School.  Program  of  Instruction  for  2-7-F1,  Branch 
Immaterial  Officer  Candidate  Cour. U.S.  Army  Infantry  School,  Fort 
Benning,  Georgia ,  Hay  1973. 

U.S.  Amy  Infantry  School.  Progr.;::i  of  Instruction  for  2-7-Cl(M), 
Tnfantry  Officer  Mobilisation.  Basic  Course  (and)  2-7-C1,  Infantry 
Officer  Basic  Course  (Nonron j deni /Rooident )  .  U.S.  Army  Infantry 
School,  Fort  Benning,  Georgia,  M  :y  1972. 

U.S.  Army  Infantry  School .  Pr.y.'.jW  of  Instruction  for  0-1A-CM0A, 

Infant. y  Armor  (1A-CHF)  MO  ili..Lc  t.gSAiS)  Course.  U.S.  Army  Infantry 
School,  Fort  Benning,  Georgia,  November  1972. 


INFANTRY  Training  (Cont'd) 

U.S.  Army  Infantry  School.  Program  of  Instruction  for  2-7-C20,  In¬ 
fantry  Officer  Basic  Course  (Draft).  U.S.  Army  Infantry  School, 
Fort  Benning,  Georgia,  February  1973. 


U.S.  Army  Infantry  School.  Program  of  Instruction  for  2-7-C22,  Infan¬ 
try  Officer  Advanced  Course.  uTs.  Army  Infantry* School,  Fort  Benning, 
Georgia,  August  1972. 


U.S.  Army  Infantry  School.  Program  of  Instruction  for  2E-1543/010-F1, 
Infantry  Mortar  Platoon  Coursed U.S.  Army  Infantry  School,  Fort 
Benning,  Georgia,  August  1972. 

U.S.  Army  Infantry  School.  Program  of  Instruction  for  2-7-F2,  Infantry 
Officer  Candidate  (Reserve  Components)  Course^  U.S.  Army  Infantry 
School,  Fort  Benning,  Georgia,  October  1972. 


U.S.  Army  Infantry  School.  Program  of  Instruction:  2-7-C23(M),  In¬ 
fantry  Officer  Mobilization  Advanced  Course  (and)  2-7-C23, Infanti-i 
Officer  Advanced  Course  (Nonresident/Resident) .  U.S.  Army  Infantry 
School,  Fort  Benning,  Georgia,  August  1972. 


U.S.  Army  Missile  Command.  Information  Booklet  TOW  Guided  Missile 
System.  USAMC,  Redstone  Arsenal,  Alabama,  19  November  1969.  “ 


*Volz,  Joseph.  One  Missile  Program  Too  Many?  Armed  Forces  Journal, 

21  March  1970,  107(27 ) ,  p.  14  (compares  TOW  and  Shillelagh). 

Weapons  Department,  USAIS.  Characteristics  of  Infantry  Weapons. 
Weapons  Department,  U.S.  Army  Infantry  School,  Fort  Benning,  Georgia, 
June  1965. 


Weapons  Department,  USAIS.  Small  Arms  Handbook  WS-1.  Weapons  De¬ 
partment,  U.S.  Army  Infantry  School,  Fort  Benning,  Georgia,  January 
1966. 


Weislogel,  Robert  L.  and  John  C.  Flanagan.  The  Job  of  the  Combat 
Infantryman.  Technical  Memorandum,  Operations  Research  Office,  Johns 
Hopkins  University,  Chevy  Chase,  Maryland,  18  September  1953. 

Weller,  Jac.  20th  Century  Rifle?  Infantry,  July-August  1973,  63(4), 
13-17. 

White,  M.  E.  A  Realistic  Requalification  Course,  Marine  Corps  Gazette, 
August  1956,  32+ . 
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INFANTRY  Training  (Cont'd) 


Woodward,  Billy  R.  Look  at  TOW,  Infantry ,  July^August  1970,  p.  43. 

Yakshe,  John  S.  Redeye:  Ground  to  Air,  Infantry,  July-Augu3t  1966, 
22-23. 

*Zierd t,  John  G.  Stop  that  Tank!  Ordnance,  May-June  1965,  p  621+ . 
(Includes  TOW). 


INFANTRY 


Training  Devices 


Brundiek,  Hans.  Military  Potential  Test  of  Subcaliber  Training  Device 
for  MloAl  Rifle.  Final  Letter  Report.  Report  APG-MT-4089  (Sponsor: 
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APPENDIX  A  INFANTRY,  BRIEF  SURVEY 


.45  Cal.  Pistol,  M1911A1 


Instructional 

Method 

Hours  of  Instruction  For  Each  Level  of  Training 

BCT 

AIT 

BUT 

AUT 

Lecture 

Conference 

Demonstration 

Practical  Exercise 

Peer  Instruction 

Instructor  Guidance 
and  Critique  With 
Small  Group 

Individualized 
(self  paced) 

Group  Paced 

Self  Study 

Guest  Speaker 

Case  Study 

Seminar 

Computer  Assisted 
Instruction 

Programmed 

Instruction 

Other: 

.2 

.2 

3.0 

.6 

1 

Total  Hours  of 
Instruction 

4 

. -  1 

i 

I 


i 

i 
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Instructional 
Media _ 

Field  Tripe 

Training  Device 

Audio  Tape  Rcrds 

Transparencies 

Filmstrips 

Still  Pictures 

Printed  Material 

Television 

Motion  Pictures 

Actual  Equipment 

Instructor 

Other 


Totals 


Practical  Exercises 


CREW  DRILL 
Live  Fire 
Ball 

Tracer 

Simulated  Fire 
Blank 

Dry  Fire 

INDIVIDUAL  DRILL 
Live  Fire 
Ball 

Tracer 

Simulated  Fire 
Blank 

Dry  Fire 


* 

** 


Rounds  per  trainee 
Rounds  per  Company 


Infantry 


.45  Cal.  Pistol,  M1911A1 


Training 

Management 

Considerations 

BCT 

AIT 

m 

Prescribed  Inst/ 

Stu.  Ratio 

1:12 

Time  Period  Over 

Which  Instruc¬ 
tion  Is  Scheduled 

1  day 

Total  Hours  Allo¬ 
cated  For  Course 

4 

Hours  For  Training 

2.8 

Hours  For  Evalua¬ 
tion 

1.2 
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INPANTRY 


M16A1  Rifle 


Inatructional 

Method 


Lecture 

Conference 

Demonstration 

Practical  Exercise 

Peer  Instruction 

Instructor  Guidance 
and  Critique  With 
Small  Group 

Individualized 
(self  paced) 

Group  Paced 

Self  S'  dy 

Gu.st  Speaker 

Case  Study 

Seminar 

Computer  Assisted 
Instruction 

Programmed 

Instruction 


Hours  of  Instruction  For  Each  Level  of  Trainln 


Other : 


Hands-On 


Total  Hours  of 
Instruction 


73  WPN 
3  TAC 


23.4  WPN 
20.6  TAC 


Depen' s  on  local  training  situation. 


iNFAimnr 


M16A1  Rif 1* 


Instructional 

Media 

Hours  of  Instruction  Conducted  With  Various  Media 

BCT 

AIT 

BUT 

ACT 

Field  Trips 

Training  Device 

Audio  Tape  Herds 

Transparencies 

Filmstrips 

Still  Pictures 

Printed  Material 

Television 

Motion  Pictures 

Actual  Equipment 

Instructor 

Ocher 

4 

67.5 

4.5 

23.2 

.2 

IOOZ 

. . .  - 

1 

1 

1 

1 

IOOZ  { 

1 

i 

Totals 

76 

23.4 

L09 


INFANTRY 


Amount  of 

Practice 

Pracclcal  Exercises 

BCT 

AIT 

BUT 

AUT 

CREW  DRILL 

Live  Fire 

12-5. 56mm* 

Ball 

800-5. 56mm** 
3232-5. 56&A* 

Tracer 

740-5. 56mm** 
384-5. 56mm** 

Simulated  Fire 

600-5. 56mm** 
1152-5. 56tt* 

Blank 

Dry  Fire 

INDIVIDUAL  DRILL 

f 

{ 

Live  Fire 

638-5. 56mm* 

650** 

416**** 

Ball 

146-5. 56mm** 

Tracer 

10-5. 56mm* 
40-5. 56mm** 

Simulated  Fire 

36-5 . 56mm* 
461-5. 56ram** 

1620** 

468**** 

Blank 

Dry  Fire 

l 

Instruction¬ 
al  Firing 

1 

6  hrs 

Train 
Comp  a 
Jquad 
Batta 


Infantry 
M16AI  Rifle 


End  of  Course 

Percent  of  Total  Evaluation 

Measurement 

BCT 

AIT 

-  BUT 

AUT 

Type  of  Measure 

Norm  Referenced 
(curve) 

Criterion  Referenced 
(go/no  go) 

1002 

100% 

Type  of  Evaluation 

Paper  and  pencil 

Hands-On,  Part  Task 

40X 

40% 

Performance  With 
Training  Devices 

Crew  Drill, 

Gunner's  Test 

" 

Integrated  Test  of 
Terminal  Per¬ 
formance  require¬ 
ment 

Qualification 

60% 

60% 
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Infantry 


M16A1  Rifle 


Training 

Management 

Considerations 

BCT 

AIT 

BUT 

m 

Prescribed  In6t/ 

Stu.  Ratio 

Pd  1-  1:220 
Pds  1-17,21- 
23  -  1:55 

1:55 

Time  Period  Over 

Which  Instruc¬ 
tion  la  Scheduled 

2  weeks 

2  weeks 

8  days 

Total  Hours  Allo¬ 
cated  For  Course 

76 

23.4 

98 

Hours  For  Training 

65 

22.4 

72 

Hours  For  Evalua¬ 
tion 

_ 

11 

_ 

1.0 

_ 

26 

Transportation  and  Maintenance 

Costs  Per  Mile  For  Moving  Personnel 

To  and  From  Range  Area 

44  passenger  bus  $.15  per  mile 

$  .75 

each  -  5  required 

5-ton  tractor  and  passenger 

$  .99 

van  $.33  each  -  3  required 

24-ton  truck  (33  passenger) 

$  1.12 

$.16  each  -  7  required 

U5 


INFANTRY 


M20'3  Grenade  Launcher 


Ins  ruct  ioc..a 
liachod 


Lect  ure 

Cor.  f  crcnce 

Demon?  t i at 1  on 

Pract  ?  cal  Exercise 

Peer  Inst  rue t  ion 

Ins  c  met or  hi  e 

..ne.  v.  ;  r  ‘  1  ue  Wi  to 
Smo  i  i  ■  o  u  j  ■ 

Ind  ivi dun  1  i  /.«.  i 
( s  e  1  paroil) 
l 

Group  x 
i 
i 

!  Soil  .~m. 


le'irs  of  In  ;  cruet  Ion 
BCT  !  AIT 


.  b  '  .1 

.  )  .  J 

3 

.3  .  b 


. 


I 

n  ftx 


|  Gues  r  '  c*.  ■  r 

,  Case  StaG; 
f 

Sen  i n j 

t 

Cot. »  v ■ .  A.  . . •  .  e 

T  ar.  t  pvt  i  ,•  . 
i 

i 

.  iJ  vo*;  rv»  ■  c  ' 
j  Ins  L  nc  *  i  ‘u 

^  Other  :  K.»;uis»-0:. 


1 _ Instruct  ion 


INFANTRY 


M203  Grenade  Launcher 


Inacructional 
Media _ 

Field  Trlpa 

Training  Device 

Audio  Tape  Rcrds 

Transparencies 

Filmstrips 

Still  Pictures 

Printed  Material 

Television 

Motion  Pictures 

Actual  Equipment 

Instructor 

Other 


Totals 


Hours  of  Instruction  Conducted  With  Various  Media 


BCT 


AIT 


BUT 


AUT 


.7 


2.7 

.6 


4.0 


3.7 

.1 


4.0 
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Infantry 


M203  Grenade  Launcher 


End  of  Course 

Percent  of  Total  Evaluation 

rroc iciency 

Measurement 

BCT  • 

AIT 

BUT 

AUT 

Type  of  Measure 

Norm  Referenced 
(curve) 

Criterion  Referenced 
(go/no  go) 

'  100% 

100Z 

Type  of  Evaluation 

Paper  and  pencil 

Hands-On,  Part  Task 

Performance  With 
Training  Devices 

Crew  Drill, 

Gunner's  Test 

Integrated  Test  of 
Terminal  Per¬ 
formance  require¬ 
ment 

Qualification 

1002 

40X 

602 

U7 


. 


Infantry 


End  of  Coins <2 
Prof  i  i:  iency 
Measurement 


Number  of  Test  Trials  or  Rounds  Per  Trainee 


Evaluation  s  t  Firing 
Proficiency  j 

1 

! 

i 

1 

l.  row  :'t !'  "onn'i’.u  i?  , 

1 

I 

■ 

Live  i ire  ! 

I 

1 

1 

| 

Li  mu  la'  ••>d  Fire 

i 

! 

Dry  Fire  j 

| 

j 

! 

Individual  Periorm-  j 

an  ce 

j  1 

i 

1 

Li  Fire -Rail  ; 

Tracer  | 
Simulated  Fire  1 

I 

l 

|j  PRAC.9  Hjj* 

;  3  PRAC ,9  HE 

!  Dry  Fire 

’’Round 

**Round 


Infantry 


M203  Grenade  Launcher 


Training 

Management 

Considerations 

3CT 

AIT 

Prescribed  Inst/ 

1  hr-  1:220 

1:55 

Stu.  Ratio 

1  hr-  1:30 

2  hrs-  1:110 

Time  Period  Over 

Which  Instruc¬ 
tion  Is  Scheduled 

1  day 

1  day 

Total  Hours  Allo¬ 
cated  For.  Course 

4 

4 

Hours  For  Training 

3.2 

2 

Hours  For  Evalua¬ 
tion 

.8 

2 

INFANTRY 


M60  Machinegun 


Infantry 


End  of  Course 
Proficiency 
Measurement 


Type  of  Measure 

Norm  Referenced 
(curve) 


Criterion  Referenced  100% 
(go/no  go) 


Type  of  Evaluation 

Paper  and  pencil 

Hands-On,  Part  Task 

Performance  With 
Training  Devices 

Crew  Drill, 

Gunner's  Test 


Integrated  Test  of 
Terminal  Per¬ 
formance  require¬ 
ment 

ualification 


Infantry 


INFANTRY 


M60  Machine gun 


Hours  of  Instruction  Conducted  With  Various  Media 


A.  110  k  LULLlUHdi 

Media 

BCT 

AIT 

BOT 

aut 

Field  Trips 

Training  Device 

Audio  Tape  Rcrds 

Transparencies 

Filmstrips 

Still  Pictures 

Printed  Material 

1 

1 

Television 

Motion  Pictures 

Actual  Equipment 

Instructor 

Other 

.4 

' 

5 

.6 

.2 

1 

1 

i 

31.1  | 

.7 

| 

100Z 

100Z 

Totals 

6 

32 
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INFANTRY 


M60  Machinegun 


Practical  Exercises 


BCT 


Amount  of  Practice 


AIT 


BUT 


AUT 


CREW  DRILL 
Live  Fire 
Ball 

Tracer 

Simulated  Fire 
Blank 

Dry  Fire 


'  INDIVIDUAL  DRILL 


Live  Fire 

B.  U 

T  racer 

Simulated  Fire 
Blank 

Dry  Fire 


L~ 


Mi'  ••  ,  r  trainee. 

t 

Roune.-i  r  eunipa.iy . 


100* 

600** 


140-MLB* 

100-MLB** 

398-MLB-TR-l 

100-MLB-TR4- 

4550-MLB-TR*4 


Instruction¬ 
al  Firing 
1  hr 


Infantry 


M60  Machinegun 


End  of  Course 
Proficiency 
Measurement 


Type  of  Measure 

Norm  Referenced 
(curve) 

Criterion  Referenced 
_ (go/no  go) _ 


Type  of  Evaluation 

Paper  and  pencil 

Hands-On,  Part  Task 

Performance  With 
Training  Devices 

Crew  Drill, 

Gunner's  Test 

I 

Integrated  Test  of 
Terminal  Per¬ 
formance  require¬ 
ment 

Qualification _ 


Percent  of  Total  Evaluation 


BCT 


100% 


100% 


AIT 


100% 


60% 


BUT 


AUT 


40% 
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Inf  intry 


M60  Machinegun 


End  of  Course 
Proficiency 
Measurement 


Number  of  Test  Trials  or  Rounds  Per  Trainee 
- - , - 1 - 


BCT 


AIT 


BUT 


AUT 


Evaluation  of  Firing 
Proficiency 

Crew  Performance 


Live  Fire-Ball 


Simulated  Fire 

| 

! 

1  Dry  Fire 

1 

1 

1 

| 

1 

! 

jlndividual  Perform- 

1 

1 

»  ance 

1 

1 

i 

Live  Fire 

186* 

650** 

! 

h  5()**** 

| 

138* 

, 

i  Simulated  Fire 

)  (Blank) 

2200** 

2000'*** 

{  Drv  Fire 

1 

l - 

_ 

_ 

j 

*Rounds  per  Trainee. 

**Rounds  per  Company. 

****Rounds  per  Battalion. 


Infantry 
M60  Machinegun 


Training 

Management 

Considerations 

3CT 

AIT 

■■ 

Prescribed  Inst/ 

Stu.  Ratio 

I  hr-  1:75  1 

5  hrs-  1:55 

1:55 

Time  Period  Over 

Which  Instruc¬ 
tion  Is  Scheduled 

1 

1  Day 

2  weeks 

i 

3  days 

Total  Hours  Allo¬ 
cated  For  Course 

6 

1 

32 

Hours  For  Training 

4.5 

23.2 

72 

Hours  For  Evalua¬ 
tion 

1.5  1 

i 

..  i 

8.8 

26 

- 

INFANTRY 


.SO  Cal.  Machlnegun 


INFANTRY 


.50  Cal.  Machine gun 


Instructional 

Media 

Field  Trips 
Training  Device 
Audio  Tape  Rcrds 
Transparencies 
Filmstrips 
Still  Pictures 
Printed  Material 
Television 
Motion  Pictures 
Actual  Equipment 
Instructor 


Hours  of  Instruction  Conducted  With  Various  Media 


BCT 


AIT 


BUT 


AUT 


.2 


5.3 

.5 


INFANTRY 


.50  Cal.  Machinegun 


Practical  Exercises _ 

CREW  DRILL 

1 

I  Live  Fire 
|  Ball 

i  Tracer 

i 

I  ! 

Simulated  Fire 

Blank  j 

i 

i 

Dry  Fire 

I 

I 

I 

i  ; 

|  IN01VIDUA'  DRILL 

!  i 

I  Live  . le  i 

f  I 

Ball  | 


BCT 


Amount  of  Practice 


AIT 


BUT 


|106- .  50  Cal? 
TR4- 1  MLB  , 

(l 00— .  50  Cal?*| 
TR  MLB 


'instruction- 
lal  Firing 
1  hr 


i  i 

'  I 


Yr.jcer 

I 

! 

Sun.  la  ted  Fi 


Blank 


i 

i 

I 


Dry  Fire 


i 

i 

I 


Infantry 


.50  Cal.  Machinegun 


- f 

End  of  Course 

Percent  of  Total  Evaluation 

Proficiency 

Measurement 

BCT 

AIT 

BUT 

AUT 

Type  of  Measure 

Norm  Referenced 
(curve) 

Criterion  Referenced 
(go/no  go) 

1001 

1 

_ 1 

Type  of  Evaluation 

Paper  and  pencil 

Hands-On,  Part  Task 

Performance  With 
Training  Devices 

Crew  Drill, 

Gunner's  Test 

Integrated  Test  of 
Terminal  Per¬ 
formance  require¬ 
ment 

Qualification 

100X 

129 


Infantry 


.50  Cal.  Machinegun 


Training 

Management 

Considerations 

3CT 

AIT 

BUT 

AUT 

Prescribed  Inst/ 

Stu.  Ratio 

1:55 

! 

j  Time  Period  Over 

1  Which  Instruc¬ 

tion  Is  Scheduled 

2  days 

Total  Hours  Allo- 
j  cated  For  Course 

7 

j 

|  Hours  For  Training 

6 

j  Hours  For  Evalua- 

i  tion 

f 

J _ 

1 _ 

i 

, 

INFANT  flY 


81mm  Mortar 


Instructional 

Method 

Hours  of  Instruction  For'  Each  Level  of  Training 

BCT 

AIT 

BUT 

AUT 

Lecture 

Conference 

3.2 

Demonstration 

13.6 

Practical  Exercise 

21.2 

72  FTX 

* 

Peer  Instruction 

63 

Instructor  Guidance 

1 

I 

and  Critique  With 

Small  Group 

1 

Individualized 

1 

(self  paced) 

1 

Group  Paced 

! 

i 

Self  Study 

Guest  Speaker 

, 

Case  Study 

; 

Seminar 

, 

Compjter  Assisted 

Instruction 

i 

Programmed 

Instruction 

< 

Othc.  : 

J 

Total  Hours  of 

t 

108  1 

72 

Instruction 

_ 1 _ 1 

*Depends  on  local  training  situation. 


INFANTRY 


Slum  Mortar 


Amount  of 

Practice 

Practical  Exercises 

BCT 

AIT 

BUT 

AUT 

CREW  DRILL 

Live  Fire 

HE 

10.3* 

9** 

135** 

24**** 

WP 

9** 

32** 

9**** 

ILL 

2* 

32** 

Simulated  Fire 

Blank 

• 

i 

1 

Dry  Fire 

Instruction¬ 
al  Firing 

35  hrs 

i 

i 

1 

i 

INDIVIDUAL  DRILL 

1 

i 

Live  Fire 

Ball 

I 

1 

1 

Tracer 

! 

Simulated  Fire 

Blank 

Dry  Fire 

_ 

1 

_ 1 

*Rounds  per  Trainee. 

**Rounds  per  Company. 

****Rounds  per  Battalion. 


Infantry 


81am  Mortar 


Training 

Management 

Considerations 

BCT 

AIT 

Prescribed  Inst/ 

Stu.  Ratio 

1:11 

Time  Period  Over 

Which  Instruc¬ 
tion  Is  Scheduled 

3  weeks 

Total  Hours  Allo¬ 
cated  For  Course 

108 

Hours  For  Training 

96 

Hours  For  Evalua¬ 
tion 

12 

V‘5 


Instructional 

Method 


Hours  of  Instruction  For  Each  Level  of  Trainin 


Depends  on  local  training  situation 


Instructional 
_ Media _ 

Field  Trips 

Training  Device 

Audio  Tape  Rcrds 

Transparencies 

Filmstrips 

Still  Pictures 

i 

'  Printed  Material 
Television 
Motion  Pictures 
Actual  Equipment 
i nst  ructor 
j  Liu  i  _ _ 

I 


Totals 


INFANTRY 
4.2-Inch  Mortar 

Hours  of  Instruction  Conducted  With  Various  Media  j 
BCT  _  AIT  BUT _ AUT 


End  of  Course 
Proficiency 
Measurement 


Type  of  Measure 

Norm  Referenced 
(curve) 

Criterion  Referenced 
(go/no  go) 


Type  of  Evaluation 

Paper  and  pencil 

Hands  On,  Part  Task 

Performance  With 
Training  Devices 

Crew  Drill, 

Gunner's  Test 

Integrated  Test  of 
Terminal  Per¬ 
formance  r..;tr:r«: 


ualification 


Percent  of  Total  Evaluation 


Infantry 


**.  2-Inch  Mortar 


Training 
Kanah>  moot 


BCT 

AIT 

j  Cons ido rat  ions 

f  Prescribed  Inst / 
i  Stu.  Ratio 

1:11 

j  Tit,/  t'erlod  Over 
'••nicii  Instruc- 
1  ion  . s  Scheduled 

1  week 

Total  Hours  Allo¬ 
cated  For  Course 

! 

12 

I  Tours  For  Training 

12 

Hours  For  Evalua¬ 
tion 

J  »  _ - _ _  ^  - - _ _ 

_ 1 

LA  0 


i 


INFANTRY 


INFANTRY 


90m  Recoilless  Rifle 


Practical  Exercises 


CREW  DRILL 
Live  Fire 
Ball 

Tracer 

Simulated  Fire 
Blank 

Dry  Fire 

INDIVIDUAL  DRILL 
Live  Fire 
Ball 

Tracer 

Simulated  Fire 
Blank 

Dry  Fire 


BCT 


Amount  of  Practice 


AIT 


3-90mm,HEAT* 

6-90r*n,HEAf* 


91-7.62* 

49-7.62** 

(Subcaliber) 

Instruction¬ 
al  Firing 
2  hrs 


BUT 


16*** 


♦Rounds  per  Trainee. 
♦♦Rounds  per  Company. 
♦♦♦Rounds  per  WPN. 


DO 


RL1  1 c 


III  f  an  I  r  y 
90mm  Recoil l css 


F.nd  of  Courr.e 
Proficiency 
Measurement 


evaluation  of  Firing 
Prof i cicncy 


Number  of 

Test  Trials 

or  Rounds 

Per  Trainee 

BCT 

AIT 

i  BUT 

AUT 

i  Crew  Perfonnance 

i 

t 

I 

Live  Fire 

i  Simulated  Fire 
Dry  Fire 

[individual  Perform¬ 
ance 

Live  Fire 

I 

l  Simulated  Fire 
|  Dry  Fire 


* Rounds  Fcr  Trainee. 


Infantry 

90mm  Recoilless  Rifle 


Training 

Management 

Considerations 

BCT 

AIT 

BUT 

AUT 

Prescribed  Inst/ 

Stu.  Ratio 

1:12 

Time  Period  Over 

Whieh  Instruc¬ 
tion  Is  Scheduled 

1  week 

Total  Hours  Allo¬ 
cated  For  Course 

13 

Hours  For  Training 

10.4 

1  Hours  For  b’valua- 

.  t  ion 

2.6 

INFANTRY 


106mm  Recoilless  Rifle 


Instructional 

Method 

Hours  of  In 

itruction  lor 

Each  Level  of  Traini 

BCT 

AIT 

BUT 

AuV 

Lecture 

Conference 

1.6 

Demonstration 

o.5 

Practical  Exercise 

24 . 9 

72  ]-t>: 

* 

Peer  Instruction 

4.0 

Instructor  Guidance 

and  Critique  With 

Small  Croup 

Ind  ividual iced 

:  I 

(self  paced) 

1  ! 

!  i 

Group  Paced 

!  i 

Self  Study 

1 

Guest  Speaker 

i 

i 

Case  Study 

1 

• 

Seminar 

1 

Computer  A. sis  ted 

: 

Instruct i  on 

• 

!  i 

P rogram  .eh 

’ 

1 

Inst  met  ion 

;  j 

Other : 

.  : 

]  Total  Ruins  of 

)?  : 

[  i  nst  nr'L  i  on 

_ 

*Dr‘pen<ls  on  local  training  situation. 


INFANTRY 


106mm  Recoilless  Rifle 


Instructional 
Media _ 

Field  Trips 

Training  Device 

Audio  Tape  Rcrds 

Transparencies 

Filmstrips 

Still  Pictures 

Printed  Material 

Television 

Motion  Pictures 

Actual  Equipment 

Instructor 

Other  _ 

Totals 


INFANTRY 


iOGtran  Recoilless  Rifle 


j  Practical  Exercises 


!  CREW  DRILL 


Live  Fire 
Bali 


Tracer 


Simulated  Fire 
Blank. 


Dry  Fire 


INDIVIDUAL  DRILL 
Live  Fire 
Bail 


> racer 


S  1. Hill  L  u  tOvi  f  aU 
B  lai.l 


i '  tire 


Amount  of  Practice 


BCT 


Tun re  r  .  i  i  a.-.  . 

:  Ui.umci.-;  t>o r  .• 

•Jpoitcr  Ri  ..  '  .  ;  lra. iitt  . 
•ipnttiT  R.”i;.  i.  ”:-r  <\ imp  my . 


AIT 


Bui 


2-1  OGnun ,  APE  RSj 
1-1 06mm, HKA'H 


75  WPN** 


[8- 10  Gmm,  HEAT 

[58-. 50  Cal.+ 
30- . 50  Cal.++j 
108-.30  Cal. 4 
54-. 30  Cal.**! 
65-.  30  Cal. Xlii 

\ 5- . 30  Cal.Tiil 
(Subcaliber)  j 


Instruction¬ 
al  Firing 
6  hrs 


ALT 


y**** 


Infantry 

106mm  Recoilles3  Rifle 


End  of  Course 
Proficiency 
Measurement 


Type  of  Measure 

Norm  Referenced 
(curve) 

Criterion  Referenced 
(go/no  go) 


Type  of  Evaluation 

Paper  and  pencil 

Hands-On,  Part  Task 

Performance  With 
Training  Devices 

Crew  Drill, 

Cunner's  Test 

j  Integrated  Test  of 
j  Terminal  Per- 

j  formance  require¬ 

ment 

ualif ication 


Percent  of  Total  Evaluation 

BCT 

AIT 

BUT 

AUT 

Infantry 

ilX'inm  Recoiless  Rif  If 


]  End  of  Course 
i  Profit iency 

I _ ;:c-<surencnt _ 

I  Evaluation  of  raring 
Proficiency 

i 

Crew  Performance 

Live  Fire-  Ball 
i  Tracer 

i 

I  Spotter 


Individual  Perform¬ 
ance 


Live  Fire 
Simulated  Fire 


Dry  Fire 


* Rounds  per  Trainee. 
■Rounds  per  Cotreaiiv . 


I 


i 


I 


Number  of  Test  Trials  or  Rounds 


BCT 


AIT 


BUT 


52- 

.  30 

Cal* 

31- 

.30 

Cal* 

36- 

.30 

Cal** 

17- 

.50 

Cal* 

20- 

.50 

Cal** 

I 


Infantry 

106mm  Recoiless  Rifle 


Training 

Management 

Con:;  1  derations 

3CT 

AIT 

BUT 

Prescribed  Inst/ 

Stu.  Ratio 

1:12 

Time  Period  Over 

I  Which  Instruc- 

j  tion  Is  Scheduled 

2  weeks 

I  Tot  a  1  ’iemrs  Al  1  o- 
1  catcd  For  Course 

i 

37 

j  liour.-  For  Training 

27 

Hours  For  Evalua- 
|  tion 

10 

i  > ' 


INFANTRY 


M72A2,  LAW 


Instructional 

Method 


Hours  of  Instruction  For 

Each  Level  of  Training 

BCT 

AIT 

BUT 

AUT 

Lecture 

Conference 

Demonstration 

Practical  Exercise 

Peer  Instruction 

Instructor  Guidance 
and  Critique  With 
Small  Group 

Individualized 
(self  paced) 

Group  Paced 

Self  Study 

Guest  Speaker 

Case  Study 

Seminar 

Computer  Assisted 
Instruction 

Programmed 

Instruction 


Other : 


Hands-On 


2.7 


.1 

.1 

1.2 

.6 


72  rrx 


Total  Hours  of 
Instruct  ion 


151 


INFANTRY 


M72A2,  LAW 


Instructional 

Media 

Hours  of  Instruction  Conducted  With 

Various  Media 

BCT 

AIT 

BUT 

AUT 

Field  Trips 

Training  Device 

1.2 

.1 

|  Audio  Tape  Rcrds 

|  Transparencies 

Filmstrips 

Still  Pictures 

l 

.’rinted  Material 

television 

,  Motion  Pictures 

1  Actual  Equipment 

2.8 

1.7 

Instructor 

.1 

Other 

.1 

1 

i  Totals 

4.0 

2.0 

Vi 


INPANTRY 


M72A2,  LAW 


Practical  Exercises 


BCT 


CREW  DRILL 


Amount  of  Practice 


AIT 


BUT 


Airr 


Live  Fire 
Ball 


Tracer 


Simulated  Fire 
Blank 

Dry  Fire 


INDIVIDUAL  DRILL 


Live  Fire 

kk 

Ball 

2-6  6mm,  HEAT 

1- 66mm,HEA|J 

2- 6 6mm , HEAT 

Tracer 

Simulated  Fire 

Blank 

3-35mm,M73* 

(Subcaliber) 

2-35mm* 

2-35mm** 

(Subcaliber) 

Dry  Fire 

Instruction¬ 
al  Firing 
.  2  hrs 

Instruction 
al  Firing 
.6  hrs 

_ 

- 

Infantry 


M72A2,  LAW 


Paper  and  pencil 

Hands-On,  Pari.  Task 

Performance  With 
Training  Devices 

Crew  Drill, 

Gunner's  Test 

Integrated  Test  of 
Terminal  Per¬ 
formance  t  equire- 
ment 


Qual If ication 


100% 


100% 


End  of  Course 
Proficiency 

Measurement 

Percent  of  Total  Evaluation 

wmm 

AIT 

BUT 

AUT 

Type  of  Measure 

!  Worm  Referenced 

(curve) 

Criterion  Referenced 
(go/no  go) 

100% 

100% 

j 

;  Type  of  Evaluation 

Infantry 


M72A2 ,  LAW 


Training 

Management 

Considerations 

3CT 

AIT 

BUT 

AUT 

1  hr-  1:20 

Prescribed  Inst/ 

1  hr-  1:110 

1:44 

Stu.  Ratio 

2  hrs-  1:73 

Time  Period  Over 

1  day 

1  day 

Which  Instruc- 

tion  Is  Scheduled 

Total  Hours  Alio- 

4 

2 

cated  For  Course 

Hours  For  Training 

3 

1.6 

Hours  For  Evalua- 

1 

.4 

tion 

155 


INFANTRY 


TOW 


j  Instructional 
j  Me  thod _ 

I  Lecture 

i  Conference 

Demonstration 

I 

!  Practical  Exercise 

Pier  Instruction 

|  Instructor  Cutaance 
..ad  Critique  With 
'  Small  Croup 

i ndividuu tized 
(self  paced) 

Group  Par'd 

Self  Study 


Hours  of  Instruction  For  Each  Level  of  Trainin 


Guest  Speaker 
Case  Study 
mninar 

Computer  Assisted 
i  n.->  t  rue  t  ton 


I’rogramncd 
^  Instruction 


156 


INFANTRY 


TOW 


Instructional 
Media _ 

j  Field  Trips 

j  Training  Device 

|  Audio  Tape  Rcrds 

I 

|  Transparencies 

I 

Filmstrips 
Still  Pictures 

\ 

!  Printed  Material 

I 

I 

!  Television 

I 

I 

|  lotion  Pictures 
!  Actual  Equipment 
I  Instructor 


Hours  of  Instruction  Conducted  With 

t 

Various  Media 

BCT 

AIT 

BUT 

AUT  1 

16 

; 

1.0 

16 

100% 

Other 


Infantry 


TOW 


End  of  Course 

Percent  of  Total  Evaluation 

Prof Iciency 

Measurement 

BCT 

AIT 

■Bi 

AUT 

Type  of  Measure 

Norm  Referenced 

100% 

(curve) 

Criterion  Referenced 

(go/no  go) 

Type  of  Evaluation 

Score  of  70 
on  evaluation 

Paper  and  pencil 

5% 

10% 

Hands  On,  Part  Task 

20% 

10% 

Performance  With 

75% 

40% 

Training  Devices 

Crew  Dr  ill, 

40% 

Gunner's  Test 

Integrated  Test  of 

Termini!  Per¬ 
formance  require¬ 
ment 

Qualif icat ion 

I 

15’-) 


End  of  Course 
Proficiency 
Ken Mire"  :nt _ _ 

Evaluation  of  Firing 
Prof ic  lency 

i  Crew  Performance 
1 

Live  Fire 

I 

|  Simulated  Fire 

t 

i  Dry  Fire 

ii  nt’iv  idunl  Perform- 
.  ance 

I  Live  Fire 

I  Simulated  Fire 

i 

l 

i  Drv  Fire 


Inf an  t  ry 
TOW 

Number  of  Test  Trials  or  Rounds  I’er  Trainee 


Training 

Management 

Cons  lcie  rations _ 

Prescribed  Inst/ 

Stu.  Ratio 

Time  Period  Over 
Which  Instruc¬ 
tion  Is  Scheduled 

lot;  1  Hours  Allo¬ 
cated  For  Course 

Hours  For  Training 

Hours  For  Lvulua- 
t  ion 


3  )irs ,  XM- 
70  training 
set 


lniantrs 


Infantry 


Weapon  System  j 

Facilities  and  Fiscal 
Support  For  Training 

.45  Pistol 

M16A1  Rifle 

M2  03 

Grenade  Launcher 

Weapon  Cost 

|  Initial 

$57.00 

$117.00 

$89.32 

Weapon  or  Barrel  Life 
In  Term9  of  Rounds 

5,000 

10,000 

1,000 

Ammunition  Cost  Per  Round 

i 

| 

$2.14  HE 
$2.68  PRACTICE 

1 

j  Ball  _ 

1 

! 

$.06 

$.09 

i 

i 

|  Tracer 

$.08 

i 

i  Blank 

j 

$.06 

i 

Approximate  Sizes  of 
Ranges  Required  For 
Training 

| 

Tactical  Exercises 
(maneuvers) 

2000m  x  2000m 

Live  Firing 

Field  ri re 

25m  Range 

j  Record  Fire 

Night  ^ire 

Target  Detection 
;  Close.  Combat 

j  Squad  Tactics 

200r.i  x  50n. 

200m  x  300m 
200m  x  50m 
500m  x  300m 
200m  x  100m 
200m  x  400m 
200m  x  300m 
1000m  x  500m 

200m  x  300m 

i 

1  Number  of  Support  Per- 
!  soaneJ  Required  For 

Liv e  Firing 

Direct 

Target  Acquisition 

Communlcat ion 

1 

1 

1 

i  Indirect 

Fanga  Support 

|  Medical 

1 _ 1 _ 

L=4_ 

_ L_  -  .. 

Infantry 


Weaoon 

System 

Support  For  Training 

M60 

.50  Cal 

Weapon  Cost 

Initial 

$708.00 

$1,026.00 

Weapon  or  Barrel  Life 

20,000 

5,000 

In  Terns  of  Rounds 

Ammunition  Cost  Per  Round 

$.39-. 50  Cal.  TR4-1 

Ball 

CM 

CM 

• 

Tracer 

.11 

( 

Blank 

O 

00 

Approximate  Siaes  of 

Ranges  Required 

For  Training 

Tactical  Exercises 
(maneuvers) 

i 

Live  Firing 

Field  Fire 

1000m  x  1 100m 

1100m  xlOOOm 

10m  Range 

200m  x  50m 

l  MG  Transition  Range 

750m  x  800m 

j  Day^e f ensive  Fid 

1100m  x  1000m 

!  Predetermined  Fire 

440m  x  550m 

xianpe 

|  Assault  Fire 

150m  x  200m 

Number  of  Support  Per¬ 
sonnel  Required  For 

Live  Firing 

1 

1  Mlrect 

“'arget  Acquisition 

Communication 

1 

1 

Indi  ri-ct 

Range  Support 

l 

Medical 

1 

Weapon  Cose 
Initial 

Weapon  or  Barrel  Life 
In  Terms  of  Rounds 

.Vmaunltion  Cost  Per  Round 


Weapon 

System  1 

81mm 

4.2  Inch 

$2,333.00 

$5,212.00 

$20 . 59-81mm,  HE 
$21 . 20-81mm,WP 
$27 . 66-81 mm, ILLUM 
$21 . 77-81mm,TP 

$32.19-4.2"  HE 
$40.53-4.2"  WP 

Tracer 


Blank 


Approximate  Sizes  of 
Ranges  Required 
For  Training 

Tactical  Exercises 
(maneuvers) 

Live  Firing 

Field  Fire 

2  jr.  Range 

Record  Fire 

L  tgn t  Fire 

Tu v  act 

Close  Combat 

N ;;n;b er  of  Support  Per¬ 
sonnel  Required  For 
Live  Firing 

Direct 

Target  Acquisition 
Communicat inn 
Indirect 

|  i'ar.rp;  Support 

1  F’dical 


6000m  x  300m( approx)  6000m  x  3000m  (approx)' 


Infantry 


Facilities  and  Fiscal 
Support  For  Training 

Weapon 

System 

90mm 

106mm 

Weapon  Cost 

Initial 

$2,758.00 

$7,933.00 

Weapon  or  Barrel  Life 

In  Terms  of  Rounds 

2000 

2500 

Ammunition  Cost  Per  Round 

$40.48-90mm,  HEAT 

Ball 

$.07,  .30  Cal . 

Spotter 

$1.02,  .50  Cal. 

Tracer 

•  1 1-7. 62mm 

$  .12,  .30  Cal. 

HEAT 

$63.11,  106mm 

APERS 

$333.00,  106mm 

ILLIJM 

$27. b6,  81mm 

Approximate  Sices  of 

Ranges  Required 

For  Trains  g 

Tactical  L  ercises 
(maneuvers) 

1 

i 

J 

Live  Firing 

1 

Field  Fire 

600m  x  200m 

1200m  x  1000m 

1000-Inch  Range 

200m  x  100m 

Training  Field 

200ra  x  200m 

.Tight  Fire. 

Target 

Close  Combat 

Number  of  Support  Per¬ 
sonnel  Required  For 

Live  Firing 

j  Direct 

|  Target  Acquisition 

■  Communication 

i 

I 

2 

1  Indirect 

1 

J 

1 

j  Range  Support 

t 

( 

Medical 

i  _ 

i  ....  i 

Infantry 


Facilities  and  Fiscal 
Support  For  Training 


Weapon  System 


M72A2 


Weapon  Cost 
Initial 

Weapon  or  Barrel  Life 
In  Texrms  of  Rounds 

: munition  Coat  Per  Round 
Ball 


$39.11 


$48. 52-66cpjn,  HEAT 
$  6.99-35mm,  SUB-CAL. 


TOW 


$37,000.00 

Indefinite 

$6,555  HEAT 
$7,217  PRACTICE 


Tracer 


Blank 


App roxinate  Sizes  of 
Ranges  Required 
For  Training 

Cun  Drills 

Live  Firing 
Field  Fire 
75m  Range 
Record  Fire 
Night  Fire 
Target 
0  los  e 

Number  of  Support  Per¬ 
sonnel  Required  For 
Live  Firing 

Direct 

Target  Acquisition 
Communication 
Indirect 

Range  Support 
Helical 


200ai  x  500m 


200m  x  300m 


1  1 


1  _  ....  .  l 


i 


i 


Infantry 


Army  Training  Test  -  Unit  Training 


Percent  of  Total  Evaluation 

Proficiency 

Measurement 

.45  Pistol 

M16A1  Rifle 

M203 

Grenade  Launcher 

Type  of  Measure 

Norm  Referenced 

Criterion 

Referenced 

100% 

Evaluation  of 
Firing  Profi¬ 
ciency 

Number  of  Teat  Trials  or  Rounds  Per  Trainee 

.45  Pistol 

M16A1  Rifle 

M203 

Grenade  Launcher 

Crew  Performance 

Live  Fire 

Simulated  Fire 

Dry  Fire 

Individual  Per¬ 
formance 

Live  Fire-Ball 

Simulated  Fire- 
Blrnk 

Dry  Fire 

40/WPN( Company 

Exercise) 

1  ?.0/WPN(  Comp  any 
Exercise) 

44* ** 

18** 

*Rounds  per  Trainee. 

**Rounds  per  Company. 


In  font,  ry 


Operational  Readiness  Training  Test  -  Unit  Training 
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Percentage:  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Costs 

Cost  of  Each  Device 

Number  of  Devices 
Required  per  Course 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Cost  Per  Round  (Where 
Appropriate) 
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bn  ;  lie  .standard  LA  Vi. 
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Percentage  of  Total  Firing 
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Conducted  with  the 
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Live  Firing 

Dry  Firing 
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Training  Device  Costs 
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of  Training  Device 

XM’O  TOW  Training  Set 
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Training  Device 
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tracking  error  information  is  pro¬ 
vided  as  tin:  target  is  (racked  by 
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missile. 
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APPENDIX  B 


INFANTRY 


DESCRIPTION  OF  WEAPONS  TRAINING  FOR  THE  81  an 
MORTAR  AND  HEAVY  ANTITANK  WEAPON,  TOW 

INTRODUCTION 


.hum  MORTAR 

Description  of  Weapon  System.  The  81mm  cottar  is  a  smooth  bore, 
muzzle  loaded,  high  angle  of  fire  weapon.  Tire  weapon  components  con¬ 
sist  of  a  cannon,  bipod  mount,  and  a  baseplate.  The  cannon  consists 
of  a  barrel,  mount  attachment  ring  and  a  spherical  projection  for 
attachment  to  the  baseplate.  The  firing  pin  is  located  in  the  spher¬ 
ical  projection  and  can  be  removed  by  removal  o:  a  base  plug. 

The  bipod  mount  consists  of  the  bipod  legs,  clamping  collar  for 
the  cannon,  and  an  elevating  and  traversing  mechanism.  It  provides 
the  movable  support  for  the  weapon  and  contains  shock  absorbers  to 
absorb  recoil  when  the  weapon  is  fired. 

The  baseplate  is  of  one-piece  construction.  It  supports  the 
base  of  the  cannon  for  firing  and  absorbs  recoil. 

The  mortar  uses  five  types  of  ammunition: 

1.  High  Explosive  (HE),  for  use  against  personnel. 

2.  White  Phosphorus  (WP) ,  for  signaling,  screening,  incen¬ 
diary,  and  casualty  producing. 

3.  Illuminating  (ILL),  for  battlefield  illumination  and 
signaling  during  darkness  and  periods  of  poor  visibility. 

4.  Training  Practice  (TP),  for  training  use  only. 

5.  An  inert  Training  Cartridge  for  training  in  loading  and 
f ir ing . 

The  maximum  effective  range  of  the  weapon  is  4700  meters.  The 
system  weight  is  approximately  95  lbs.  and  it  is  crew-served  by  a 
crew  of  five  men.  The  mortar  is  layed  and  fired  using  the  M53  or 
M34A2  eight  unit  which  attaches  to  the  bipod  by  means  of  a  dove 
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tail  slot.  A  bo  res  i  r..ht  in  ;  device  M45  for  calibration  of  deflection 
and  elevation  is  used  prior  to  firing.  The  weapon  is  initially 
positioned  using  an  M2  compass  or  an  M2  aiming  circle.  Additional 
equipment  includes  aiming  stakes  for  sighting  the  weapon  and  a  night¬ 
sighting  kit  to:  use  in  firing  at  night. 

Tactical  Miss  Lou.  The  tactical  mission  of  the  81mm  mortar  is 
to  provide  close,  ami  continuous  indirect  fire  support  to  the  Infantry 
unit.  In  the  offense,  tie-  Hh.i.i  iso  tar  fires  preparatory  fires,  and 
firor.  in  support  of  the  scheme  of  maneuver.  In  the  defense,  it  pro¬ 
vides  fires  on  long-range  targets  in  support  of  the  COP;  fires  within 
the  battle  area;  close  defensive  fires;  and  final  protective  fires. 
Harassing  and  interdictory  fires  may  be  fired. 

Current  Army  Organisation  or  Weapons  and  Personnel.  The  81mm 
mrt.tr  is  currently  assigned  to  the  weapons  plate-,  n  of  the  Infantry 
company.  One  weapon  is  organic  to  each  of  the  thrtv.  81mm  mortar 
squads .  The  mortar  squad  is  cen.ao.-.od  of  a  squad  leader ,  gunner, 
assistant  gunner,  first  a  r.ouini  t  ton  handler,  and  second  ammunition 
handler.  The  squad  leader  commands  the  squad  and  supervises  all 
its  activities.  The  gunner  manipulates  ti.<-  mortar  when  firing,  and 
set:;  the  right  for  dvfl  ■■■:•;  i  •->»  and  el*  -tion.  The  assistant  gunner 
loads  “he  mortar  ::;1  ,tst.  •  ?-.  the  gunner  in  shifting  when  large  de¬ 

flection  i  h  inge:,  are  required.  The  first  ammunition  handler  pre¬ 
pares  the  ammunition  for  firing  and  passes  it  to  the  assistant 
gunner.  Tie  second  a  ...  u..i  i  t  ion  haulier  maintains  the  ammunition 
an;  its  ■  -p’.y  for  i:  and  or  . i  e  -s  local  security  fo'  the 

mortar  ■  -  1  t  i  n.i . 

Tact  i  cal  Kru>  i  re.'i^e-i;  .  base  i  i'ii  the  general  location  designated 
:  •  :  ae  em;  'a,  lOiCiitar,  the  },•:  -  Liea  leader  norianlv  selects  the 

.  ;  a  •  :  l  t  ion  to’'  a  u  .  id.  ; . ;u  id  leader  usually  select  s 
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In  selecting  the  firing  position,  the  section  leader  concur¬ 
rently  considers  a  position  that  affords  the  following:  (1) 
maximum  coverage  for  the  company  area.  (2)  cover  and  concealment, 

(3)  mask  and  overhead  clearance,  (4)  dispersion  between  squads, 

(5)  firm  ground  and  access  roads,  and  (6)  security. 

The  mortar  section  is  employed  in  one  of  three  roles;  general 
support,  direct  support,  and  attached. 

In  the  general  support  role,  the  mortar  section  provides 
support  to  all  or  a  major  portion  of  the  company.  The  company 
commander  designates .priority  of  fires,  and  controls  the  section 
through  the  platoon  leader. 

In  the  direct  support  role,  the  mortar  section's  primary 
responsibility  is  delivering  fires  in  support  of  one  of  the  assigned 
platoons.  Direct  support  is  seldom  employed  at  rifle  company  level, 
and  attachment  is  avoided  when  possible. 

As  an  attached  unit,  control  of  the  mortar  section  iB  passed 
from  the  parent  unit  to  the  unit  receiving  the  attachment.  The 
receiving  unit  commander  then  utilizes  the  section  in  the  general 
support  role  or  direct  support  role,  as  he  sees  fit. 

HEAVY  ANTITANK  WEAPON  (TOW) 

Description  of  Weapon  System.  The  TOW  weapon  system  is  a  crew- 
portable  ground  and  vehicle-mounted  heavy  antitank  weapon.  It 
consists  of  a  launcher  containing  five  basic  components;  the  tripod, 
missile  guidance  set,  traversing  unit,  optical  sight,  and  launch 
tube.  The  system  has  internal  tracking  and  missile  control  capa¬ 
bilities.  The  missile  is  tube-launched,  optically-tracked,  wire- 
command  link  guided,  and  is  issued  encased  in  a  launch  container 
which  becomes  part  of  the  launch  tube  when  fired.  The  system  can 
be  employed  in  all  weather  conditions,  and  under  any  condition  that 
pecmits  the  gunner  to  see  hie  target  through  the  optical  sight.  The 
missile  can  be  launched  from  a  ground  mount  (tripod-mounted)  or  from 


a  vehicle  mount  which  has  beeh  adapted  to  three  standard  Army 
vehicles:  the  Mil 3  Armored  Personnel  Carrier  (APC) ,  the  M151A1 
1/4  ton  truck,  and  the  M274  1/2  ton  Weapons  Carrier  (Mule). 

The  TOW  is  primarily  an  antitank  weapon  designed  to  provide 
long  range  engagement  of  all  known  armored  vehicles;  however, 
it  also  provides  a  long  range  assault  capability  against  heavily 
fortified  bunkers,  and  gun  emplacements.  The  maximum  effective 
range  of  the  TOW  is  3000  meters. 

Tactical  Mission.  The  tactical  mission  of  the  TOW  weapon 
system  is  to  provide 'Infantry  units  with  a  long  range,  mobile, 
and  accurate  anti-armor  capability.  The  TOW  can  also  be  used  in 
a  support  role  as  a  direct  fire  weapon  against  bunkers,  gun  em¬ 
placements,  and  fortified  positions  when  required. 

Current  Army  Organization  of  Weapons  and  Personnel.  The  TOW 
weapon  system  Is  currently  located  in  the  battalion  antitank  platoon 
and  the  Infantry  Rifle  Company.  There  are  12  in  each  Airborne 
Infantry  battalion  and  18  in  all  other  Infantry  battalions.  Each 
rifle  company  has  three  weapons  with  the  remainder  located  in  the 
battalion  antitank  platoon. 

The  TOW  crew  contains  four  men;  a  squau  leader,  a  gunner,  an 
assistant  gunner,  and  a  driver/ammunition  bearer. 

The  squad  leader  controls  the  actions  of  his  elements  to  ac¬ 
complish  the  assigned  mission,  lie  observes,  acquires  targets,  and 
controls  the  employment  of  the  weapon. 

The  gunner  engages  the  target  by  firing  and  guiding  the  missile 
to  the  target,  using  the  optical  sight. 

The  assistant  gunner  loads  nnd  assists  the  gunner  in  making 
major  shifts  of  the  weapon. 

The  driver/ammunition  bearer  is  responsible  for  the  assigned 
vehicle,  and  the  resupply  of  anniunition  to  the  TOW. 


Tactical  Employment.  There  are  three  primary  methods  of 
employing  the  TOW  antitank  weapon  in  the  Infantry  battalion: 
general  support,  direct  support  and  attached. 

In  the  general  support  mission,  the  commander  retains  control 
over  his  weapons  and  makes  their  fire3  available  on  call  to  any 
subordinate  unit.  The  battalion  antitank  platoon  is  the  general 
support  element.  Under  certain  circumstances,  the  battalion 
commander  may  combine  the  TOW  sections  of  the  rifle  companies 
and  utilize  them  in  general  support  of  the  battalion.  Weapons 
held  in  general  suppqrt  are  assigned  sectors  of  fire  within  the 
battalion  area.  Similarly,  the  company  commander  may  employ  his 
TOW  weapons  in  general  support  of  his  company  or  he  may  attach 
weapons  to  his  rifle  platoons  or  provide  direct  support  to  one  or 
more  platoons  in  the  scheme  of  maneuver. 

In  the  defense,  the  weapons  of  the  battalion  antitank  platoon 
are  generally  employed  throughout  the  battalion  area  under  the 
control  of  the  battalion  commander,  along  the  most  likely  avenues 
of  enemy  armor  into  the  battalion  position.  Likewise,  the  rifle 
company  commander  employs  his  organic  TOW  along  the  most  likely 
armor  approaches  into  the  company  area.  TOW  weapons  may  be  in¬ 
cluded  in  the  combat  outpost  forward  of  the  main  battle  elements 
to  take  advantage  of  their  long  range  capability.  However,  fields 
of  fire  and  terrain  will  influence  the  positioning  of  the  heavy 
antitank  weapons  to  take  maximum  advantage  of  their  long  range 
capabilities  against  enemy  armor. 

In  the  attack,  the  TOW  will  usually  accompany  the  assaulting 
elements  of  mounted  Infantry  and  will  remain  on  commanding  terrain 
In  an  over-watch  position  during  dismounted  operations. 

TRAINING  CONTENT 

Tank  Analysis  Procedures.  The  current  procedure  being  used  to 
conduce  a  task  analysis  for  new  or  improved  weapon  systems  follows 
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a  chronological  path  of  development.  A  requirement  document, 
variously  called  in  recent  years  a  Qualitative  Material  Requirement 
(QMR) ,  Material  Need  (MN) ,  or  Required  Operational  Capability  (ROC) , 
is  written  which  establishes  the  physical  and  performance  require¬ 
ments  desired  in  the  system.  From  this  requirement  document,  a 
development  program  is  established  which  will  provide  a  system 
possessing  all  or  most  of  the  physical  and  performance  character¬ 
istics.  The  weapon  developer  provides  a  preliminary  operating  and 
maintenance  manual  (POMM)  when  the  system  is  delivered  for  test. 

This  POMM  serves  as  the  initial  operators  manual  and  is  later  re¬ 
vised  as  the  Field  Manual  (FM)  and/or  the  Technical  Manual  (TM) . 

The  POMM  contains  procedures  for  training  developed  by  the  contractor 
which  serve  as  the  basis  for  the  initial  training  program.  Early 
tests  r.t  the  Service  School  and  the  developmental  tests  provide 
experience  on  which  to  base  the  development  of  the  initial  training 
program.  If  the  new  weapon  is  an  improved  version  of  an  existing 
system,  the  existing  training  program  is  usually  modified  to  accommo¬ 
date  the  peculiarities  of  the  new  system. 

In  the  case  of  new  weapon  systems,  the  initial  training  program 
is  developed  by  experienced  personnel  using  the  operational  and 
training  data  obtained  from  tests.  This  data  is  obtained  by  obser¬ 
vation,  trial  usage  of  the  weapon,  questionnaires  to  test  personnel, 
individual  interview,  consultation  with  the  contractor,  conference 
and  committee  action,  and  the  application  of  training  experience 
with  military  judgment. 

81mm  Mortar.  The  81mm  mortar  has  been  in  existence  since  before 
World  War  II.  An  earlier  version  of  the  present  system  was  extensively 
used  in  World  War  II  and  the  present  system  was  introduce^  in  the 
early  1950's.  The  present  system  is  the  result  of  an  evolutionary 
procesa  of  product  improvements  in  the  components  of  the  system. 


Each  new  or  improved  component  has  resulted  in  an  operational  im¬ 
provement  and  has  necessitated  a  change  in  the  training  program. 

It  is  not  kncwn  what  procedures  were  originally  used  to  develop 
the  training  program  for  mortars  because  of  their  long  standing 
use  by  Armed  Forces  around  the  world. 

It  is,  however,  the  concensus  of  opinion  among  personnel 
currently  serving  at  the  U.S.  Army  Infantry  School  (USAIS)  that 
a  similar  procedure  to  that  being  used  today  for  training  program 
development  for  new  weapons  was  used  to  develop  the  training 
program  for  the  81mm,mortar.  A  task  analysis  for  operational  use 
of  the  system  has  been  recently  drafted  by  the  USAIS;  however,  it 
is  concerned  with  the  analysis  of  operational  tasks  rather  than 
human  functions  associated  with  weapon  manipulation. 

Heavy  Antitank/ Assault  Weapon  System  -  (TOW) .  The  current 
Heavy  Antitank  Weapon  (HAW)  is  the  TOW  Weapon  System.  This  weapon 
was  developed  by  the  Hughes  Tool  Company  in  response  to  a  Department 
of  the  Army  approved  QMR  for  a  system  to  replace  the  106mm  Recoilless 
Rifle  as  the  Infantry  HAW,  The  physical  and  performance  requirements 
stated  in  the  QMR  were  met  by  the  contractor  and  in  some  cases  were 
exceeded. 

The  contractor  developed  a  recommended  training  program  utilizing 
the  expertise  of  both  mechanical  and  human  engineers  to  optimize  the 
delivery  of  the  missile  and  the  ease  of  operation  and  training  of 
crew  personnel.  The  TOW  was  closely  monitored  during  development  by 
personnel  assigned  to  the  Weapons  Department  of  the  USAIS.  When  the 
cervice  te3t  of  the  TOW  was  conducted  at  the  U.S.  Army  Infantry  Board 
(USAIB) ,  personnel  from  the  USAIS  assisted  in  the  development  of  the 
initial  training  program  to  train  test  soldiers,  assisted  by  contractor 
personnel.  The  training  program  was  used  in  the  sex  vice  test  and 
jointly  evaluated  by  the  USAIS  and  USAIB.  As  a  result,  an  initial 
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33  hour  training  program  was  structured  which  has  proven,  with 
minor  modification,  to  be  an  effective  training  program  in  subse¬ 
quent  years  with  the  adoption  and  fielding  of  the  system. 

Currently,  regulations  governing  the  role  of  the  Service 
School  in  the  testing  of  new  equipment  require  that  the  personnel 
responsible  for  development  of  the  training  program  and  associated 
training  devices  begin  their  evaluations  early  in  trie  material 
development  and  during  operational  testing  phases  to  permit  the 
completion  of  training  programs,  development  of  necessary  training 
devices  and  related  (raining  aids  in  a  timely  manner  to  coincide 
with  fielding  of  the  system  by  the  Army.  In  this  manner,  the 
expertise  of  a  number  of  governmental  agencies  is  utilized  in 
development  of  the  training  program,  literature  and  devices. 
Numerous  techniques  are  generally  utilized,  including  observation, 
trial  and  error,  conference,  questionnaire,  and  field  experiment 
and  test. 

UTILIZATION  OF  MISSION  PROFILES 

81mm  Mortars.  Mortars  have  been  in  use  for  a  number  of  years 
and  the  mission  profile  has  changed  little  except  to  keep  pace  with 
the  increases  in  effectiveness  and  performance  provided  by  each 
product  improved  weapon  system.  It  is  not  known  what  type  of 
mission  profile  was  initially  used  in  the  initial  task  analysis; 
however,  the  current  mission  profile  being  used  for  the  development 
of  now  mortars  has  evolved  from  earlier  profiles,  and  it  can  be 
assumed  that  much  of  the  present  profile  was  contained  in  early 
profiles. 

The  current  mission  profile  which  is  primarily  tactical  in 
nature  and  does  not  specify  individual  performance  requirements  is 
summarised  as  follows: 


1.  The  mission  of  mortars  Is  to  provide  close  and  continuous 
indire_.  fire  support  for  maneuver  unite  of  the  parent 
unit.  Kortars  will  be  used  by  Infantry  battalions  and 
companies. 

2.  In  the  offense,  mortars  will  provide  preparatory  fires 
on  known  enemy  positions  and  on  objectives  assigned  to 
the  elements  of  the  parent  organization.  On  call,  fires 
will  be  employed  to  support  units  in  the  attack  again3t 
enemy  personnel,  vehicles,  and  positions  opposing  organic 
forces.  The  mortars  are  positioned  well  forward  to 
support  attacking  units. 

3.  In  the  defense,  mortars  will  be  positioned  to  the  rear  of 
forward  elements  to  fire  upon  attacking  enemy  personnel 
and  deny  enemy  access  to  routes  of  approach  into  the 
friendly  positions.  Mortar  fire  will  be  used  to  support 
the  counterattack,  to  delav  and  as  appropriate  to  provide 
screening  smoke. 

4.  Mortars  are  primarily  used  to  create  personnel  casualties 
but  have  the  capability  of  providing  illumination  at  night , 
screening  smoke,  and  the  delivery  of  chemical  munitions 
when  required. 

5.  Mortars  deliver  supporting  fires,  in  support  of  maneuver 
units  as  follows : 

a.  Known  enemy  locations. 

b.  Suspected  enemy  locations. 

c.  Terrain  features  which  provide  the  enemy  with  an  opera¬ 
tional  advantage  such  as,  observation  posts,  assembly 
areas,  avenues  of  approach,  and  weapon  positions. 

6.  Typical  offensive  fires  include: 

a.  Assistance  in  the  advance  of  supported  units. 

b.  Assist  in  gaining  fire  superiority. 

c.  Assist  in  breaking  enemy  counterattacks. 


d.  Disrupt  communications  systems. 

e.  Disrupt  resupply  and  reinforcement. 

7.  Typical  fires  to  support  the  defense: 

a.  Fires  to  disorganize  before  the  enemy  attacks. 

b.  Close  defensive  fires. 

c.  Final  protective  fires. 

d.  Fires  in  support  of  the  counterattack. 

8.  Tactical  missions  must  be  executed  by  .mortars  during  all 
periods  of  visibility,  in  different  geographical  areas 
and  climate^  where  Infantry  may  be  expected  to  fight. 

Heavy  Antitank  Weapon  (HAW).  The  HAW  mission  is  to  provide  a 
heavy  antitank/ assault  capability  for  use  by  all  types  of  Infantry; 
Infantry,  Airborne  Infantry,  Airmobile  Infantry  and  Mechanized 
Infantry.  The  system  will  be  employed  from  vehicles  and  ground 
mounts  tc  attack  enemy  armored  vehicles  at  the  longer  ranges.  It 
will  also  be  employed  against  enemy  fortifications  and  materiel 
targets  when  appropriate.  A  high  probability  of  first  round  hit 
to  its  maximum  range  is  required  against  both  stationary  and  moving 
targets.  Its  primary  role  is  antitank.  The  HAW  will  be  used  in 
the  attack  and  defense  during  both  daylight  and  at  night. 

AMOUNT  OF  TRAINING  REQUIRED  FOR  PROFICIENCY 

The  number  of  practice  rounds  and  the  use  of  training  devices 
as  described  in  the  following  paragraphs  were  identified  ar.  necessary 
for  achieving  an  acceptable  level  of  firing  proficiency. 

81mm  Mortar.  Discussions  with  personnel  at  the  U.S.  Army 
Infantry  School  revealed  that  the  number  of  rounds  required  for 
weapon  proficiency  was  probably  developed  in  conjunction  with  the 
service  test;  however,  the  service  test  occurred  several  years  ago 
and  thf-  exact  procedure  is  not  known.  It  is  believed  that  the 
experience  with  morturs  goes  back  several  years  and  one  training 
program  became  the  basis  for  the  current  system. 
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The  number  of  rounc.i  currently  being  used  to  establish  initial 
prof  iciency  in  AIT  is  shown  in  Table  B-!. .  ThiB  does  not  imply  that 
upon  completion  of  AIT  each  nortarman  is  proficient  as  a  gunner. 

He  is  only  qualified  to  continue  training  at  the  unit  level  as  will 
be  described  later. 

TOW.  Discussions  with  personnel  at  the  U.S.  Army  Infantry  School 
and  U.S.  Army  Infantry  Board  revealed  that  the  service  test  was  the 
basis  for  developing  the  criteria  for  proficiency.  Additional 
training  tests  were  conducted  by  the  U.S.  Army  Infantry  School  sub¬ 
sequent  to  the  service. test  to  refine  knowledge  and  procedures 
developed  in  the  training  sub-test  of  the  service  test.  Few  changes 
have  been  necessary  in  the  training  program  or  the  qualification 
criteria. 

TRAINING  METHODS 

TRAINING  SEQUENCE 

81mm  Mortar.  The  complete  training  sequence  for  the  81mm  mortar 
extends  from  AIT  through  advanced  course  training  several  months  or 
years  after  the  completion  of  initial  training.  When  selected  for 
mortar  training,  a  soldier  completes  the  AIT  training  in  MOS  1 1 C  and 
is  awarded  the  skill  digit  of  10.  He  is  qualified  to  perform  as  a 
member  of  a  mortar  crew;  however,  additional  on-the-job  training 
(OJT)  in  a  unit  is  required  before  he  is  fully  qualified  to  become 
a  mortar  gunner,  a  fire  direction  computer,  or  a  primary  forward 
observer  (FO) .  After  OJT,  the  soldier  is  awarded  the  skill  level 
of  20  and  may  be  elevated  to  gunner  or  begin  receiving  training  as 
a  computer  or  FO.  Those  mortarmen  who  show  the  greatest  promise  are 
advanced  in  grade  and  sent  to  the  NCO  Basic  Course  at  the  U.S.  Army 
Infantry  School  where  they  receive  detailed  training  in  fire  direction 
computation  and  FO  procedures.  Upon  return  to  their  unit,  they  are 
qualified  to  become  a  mortar  squad  leader,  fire  direction  computer 
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or  FO.  Those  personnel  who  remain  in  the  Army  and  attain  the  position 
of  mortar  platoon  sergeant  may  be  sent  to  the  Infantry  Mortar  Platoon 
Leader's  course  at  the  USAIS.  Completion  of  this  intensive  course 
of  instruction  completes  the  nortaraan's  formal  training. 

TOW.  The  training  sequence  for  the  TOW  includes  initial 
weapon  training  in  AIT,  subsequent  OJT  in  the  unit,  and  additional 
training  in  the  NCO  Basic  Course  at  the  USAIS. 

PRACTICAL  EXERCISES 

81mm  Mortar.  True  mortar  training  program  in  AIT  consists  of 
120  hours  of  instruction.  Of  thin,  30  hours  are  devoted  to  training 
on  the  A.?"  mortar  and  80  hours  on  the  81mm  mortar.  Practical  exer¬ 
cises  for  the  Blircu  mortar  are  conducted  by  period  as  follows: 

(Instruct or /Trainee  ratio  is  1:  each  crew  of  A). 

?FR‘0p_2_ (\  hour)  -  Introduction  to  the  M53  Sight  Unit.  This  is  a 
on  2-hour  period  consisting  of  15  minutes  of  exp lan at  ion  and  demonstra¬ 
tion  and  V>  minutes  of  practical  work  by  trainees.  Trainees  index 
the  sight  for  elevation  and  deflection.  Each  trainee  performs  this 
function  8-10  t;  as,  depending  upon  the  size  of  the  group. 

PERIOD  3  (A  hours)  -  Mounting  and  dismounting  the  8'ur.m  mortar.  This 
is  a  A-hour  period  containing  20  minutes  of  explanation  and  demonstra¬ 
tion  of  mounting  the  mortar,  and  80  minutes  of  practical  work  by  trainees 
in  mounting.  Each  trainee  mounts  the  mortar  two  times.  After  mount¬ 
ing,  trainees  are  given  an  explanation  and  demonstration  on  placing 
out  aiming  stakes  for  15  minutes,  and  this  is  followed  by  80  minutes 
o'  practical  work  in  placing  out  stakes.  The  remaining  five  minutes 
is  a  summary  and  critique. 

PEi.ICd  A  (2  hc-’Ts)  -  Fire,  commands  a.  i  manipulation  for*  small  deflec¬ 
tion  and  elevation  changes.  Trainees  -re  taught  to  respond  to  fire 
cor.:,  mis  and  make  small  sight  chaiges,  not  requiring  the  movement  of 


Che  bipod.  Twenty-three  minutes  are  consumed  for  explanation,  demon¬ 
stration  and  summary.  Seventy-five  minutes  are  used  for  practical 
work  requiring  trainees  to  respond  to  fire  commands  and  placing  small 
settings  on  the  sight.  Each  trainee  performs  these  functions  several 
times  depending  upon  the  size  of  the  group. 

PERIOD  5  (4  hours)  -  Fire  command  and  manipulation  for  large  deflec¬ 
tion  and  elevation  changes.  Twenty  minutes  are  required  for  explana¬ 
tion  and  demonstration,  and  180  minutes  are  devoted  to  practical  work. 

Each  trainee  performs  the  required  functions  approximately  12  times. 

PERIOD  6  (3  hours)  -'Eire  commands,  referring  the  sight,  and  realigning 
the  aiming  posts  for  the  81mm  mortar.  Twenty  minutes  are  spent  in  explana¬ 
tion,  demonstration  and  summary.  Practical  exercises  are  conducted  for 
130  minutes.  Trainees  practice  responding  to  fire  commands  by  referring 
the  sight  to  an  announced  deflection  and  elevation,  and  realigning  the 
aiming  posts.  Each  trainee  performs  these  functions  approximately  6-8 
times. 

PERIOD  8  (3  hours)  -  Reciprocal  lay  of  the  8ima  mortar.  Twenty- three 
minutes  are  spent  in  explanation,  demonstration  and  summary.  Trainees 
are  engaged  in  practical  work  for  127  minutes.  Each  trainee  must  manipu¬ 
late  the  sight  and  mortar  in  response  to  fire  commands  during  reciprocal 
lay  procedures.  Each  trainee  performs  these  functions  8-10  times. 

PERIOD  9  (3  hours)  -  Fire  commands  and  traversing  fire.  Explanation, 
demonstration  and  summary  consume  20  minutes  and  the  remaining  130 
minutes  are  used  for  practical  exercises.  Trainees  respond  to  fire 
commands  and  manipulate  the  81mm  mortar  for  traversing  fire.  Each 
trainee  perfoi'ms  these  functions  8-10  times. 

PERIOD  10  (2  hours)  -  Misfire  procedures  for  the  81mm  mortar.  Intro¬ 
duction,  explanation,  demonstration  and  summary  consume  20  minutes  and 
the  remaining  80  minutes  are  practical  exercises.  Trainees  must  recog¬ 
nize  at  least  4  of  the  7  causes  for  misfires  and  must  be  able  to  effec¬ 
tively  apply  misfire  procedures  for  the  81mm  mortar.  During  the  prac¬ 
tical  exercise  period,  trainees  perform  the  described  functions  several 
times. 
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PERIOD  LI  (a  hours)  -  Crew  Drill,  for  the  81ar.»  mortar.  The  introduc¬ 
tion  requires  five  minutes,  and  the  rest  of  the  period  is  practical 
exercise  as  follows: 

a.  Mounting  and  dismounting  -  100  minutes 

b.  Small  deflection  and  elevation  changes  -  60  minutes 

c.  Referring  the  sight  and  realigning  aiming  posts  -  61  minutes 

d.  Large  deflection  and  elevation  changes  -  75  minutes 

e.  M..n i pul  a!  lug  for  reciprocal  lay  -  65  minutes 

f.  Manipulating  for  traversing  fire  -  35  minutes 

Each  trainee  performs  in  all  four  positions  of  the  mortar  crew.  Each 
trainee  functions  in  each  position  several  times. 

PERIOD  12  (a  hours)  -  Practice  Gunner's  Examination.  Trainees  prac¬ 
tice  the  gunner's  examination,  rotating  through  the  six  stations  as 
follow.;: 

a.  Mounting  -  75  minutes 

h.  Small  deflection  and  elevation  changes  -  25  minutes 

c.  Referring  the  sight  and  realigning  stakes  -  90  minutes 

d.  Large  deflection  and  elevation  changes  -  75  minutes 

e.  Reciprocal  lay  -  25  minutes 

f.  Traversing  fire  -  70  minutes 

Performance  standards  are  evaluated  at  each  station  by  instructor 
personnel.  Remedial  training  is  given  where  necessary. 

PERIOD  13  (2  hours)  -  Sight  Calibration  with  M4 5  boresight  and  intro¬ 
duction  to  M3u  sight  unit.  Introduction,  explanation,  demonstration  and 
sue— tary  consume  18  minutes.  Practical  exercise  is  conducted  for  72 
minutes.  Trainees  index  deflection  and  elevation  on  the  M34  sight  for 
12  minutes  and  operate  the  M45  boresight  for  60  minutes.  Each  trainee 
index '-s  the  M3  4  sight  one  time  and  boresights  two  times. 

PERIOD  16 _ (4  hours)  -  Introduction  to  basic  forward  observer  (FO)  pro¬ 

cedures.  Seventy  minutes  are  used  for  introduction,  explanation,  domon- 
..t rat  ion  and  summary.  Trainees  participate  in  practical  exercises  on 


the  four  method:;  of  target  location  for  60  minutes  and  formulate  calls 
for  fire  using  the  four  methods  for  a  period  of  70  minutes. 

PERIOD  IS  (4  hours)  -  Basic  FO  procedures.  Practical  exercise  is  con¬ 
ducted  as  follows: 

a.  Spotting  for  range  and  deviation  -  10  minutes 

b.  Measuring  mil  angles  -  10  minutes 

c.  Convert  mil  angles  to  lateral  shift  -  20  minutes 

d.  Adjusting  fire  using  bracketing  method  -  50  minutes 

e.  Adjusting  fire  using  creeping  method  -  50  minutes 

The  remaining  time  is  consumed  in  explanation  and  demonstration. 

PERIOD  16  (8  hours)  -  Basic  fire  direction  center  procedures.  The 
following  practical  exercises  are  conducted: 

a.  Determining  initial  data  with  map  and  protractor  ~  20  minutes 

b.  Use  of  abridged  firing  tables  -  12  minutes 

c.  Formulation  of  initial  and  subsequent  fire  commands  -  25  minutes 

d.  Operation  of  the  M16  plotting  board  -  50  minutes 

e.  Sheaf  parallel  using  the  mil  relation  formula  -  30  minutes 

f.  Computation  of  fire  missions  from  calls  for  fire  using 
the  grid  coordinate,  reference  point,  and  marking  round 
methods  of  target  location  -  148  minutes 

The  remaining  time  is  consumed  in  explanation  and  demonstration  of  the 
above  listed  functions. 

PERIOD  17  (4  hours)  -  Techniques  of  fire  without  and  FDC.  The  follow¬ 
ing  practical  exercises  are  conducted: 

a.  Direct  lay  and  burst  on  target  adjustment  -  62  minutes 

b.  Direct  alignment  and  ladder  adjustment  -  85  minutes. 

The  remainder  of  the  period  is  used  to  explain  and  demonstrate  the 
above  listed  functions. 

PERIOD  18  (30  hours)  -  8lmm  live  fire  exercise,  day  and  night.  The 
trainee  is  required  to  perform  the  duties  of  the  mortar  gunner,  assistant 
gunner,  ammunition  bearer,  FO  in  calling  for  fire,  and  as  a  computer  in 
the  FDC  using  the  M16  plotting  board,  under  both  daylight  and  night 


conditions.  Practical  exercises  are  conducted  as  follows  using 
live  amunit  ion : 

a.  Unpacking  81mra  mortar  ammunition  -  11  minutes 

b.  Setting  times  on  illumination  fuzes  -  16  minutes 

c.  Repacking  mortar  ammunition  -  5  minutes. 

d.  Using  M45  Boresight  -  11  minutes 

e.  Removal  of  misfire  -  16  minutes 

f.  Performing  safety  checks  -  10  minutes 

g.  Crew  operation  -  40  minutes 

h.  Reciprocal  lay  at  night  -  40  minutes 

i.  Adjustment  of  fire  (all  methods)  -  300  minutes 

j.  Adjustment  of  illumination  rounds  -  80  minutes 

k.  FDC  computation  (day  and  night)  -  300  minutes 

PERIOD  23  (8  hours)  -  Reinforcement  and  review  for  gunner's  examination. 
Practical  exercise  to  prepare  for  the  gunner's  examination  is  as  fol¬ 
lows  : 

a.  Mounting  the  mortar  -  100  minutes 

b.  Small  deflection  and  elevation  changes  -  70  minutes 

c.  Referring  the  sight,  realigning  posts  -  70  minutes 

d.  Large  deflection  and  elevation  changes  -  76  minutes 

e.  Reciprocal  lay  -  76  minutes 

PERIOD  24  (8  hours)  -  Gunner's  examination  and  proficiency  test.  The 
gunner's  examination  is  administered  as  outlined  in  FM  23-90  -  290 
minutes.  A  proficiency  test  on  FO  procedures,  FDC  procedures,  and 
mechanical  training  ia  administered  requiring  100  minutes. 

Tables  15- L  and  B-.”  relied  a  suuaiary  of  moi  tar  ittsliue  t  j  on  present  i  d 
in  the  UCO  Basic  Course  and  Infantry  Mortar  Platoon  Leader's  Course.  These 
courses  provide  advanced  training  in  all  of  the  elements  of  mortar  gun¬ 
nery  to  include  mechanical  training,  fire  direction  center  procedures, 
and  forward  observer  procedures.  The  bulk  of  the  instruction  Is  oriented 
toward  the  4.2"  mortar;  however,  the  81mm  mortar  application  Is  Integrated 
throughout.  A  summary  of  81mm  nmunition  expended  during  these  courses 
is  reflected  In  Tables  li-‘>  and  L-t  i. 


TOW.  The  TOW  training  in  AIT  consists  of  33  hours  of  instruc¬ 
tion.  No  live  missiles  are  fired  during  chin  training.  The  trainee 
achieving  the  highest  score  during  the  TOW  training  is  permitted  to 
fire  a  live  missile  in  demonstration  at  the  end  of  the  course  of  in¬ 
struction.  Men  selected  for  TOW  training  in  MOS* 11H  are  selected 
from  those  who  complete  the  regular  11H  AIT  in  recoilless  weapons. 

They  are  usually  the  most  proficient  and  capable  men  in  the  group 
who  have  full  tours  of  duty  remaining  in  the  Army.  At  present,  only 
those  personnel  who  will  be  assigned  to  Europe  or  to  one  of  the 
Airborne  Divisions  are  given  TOW  training  at  the  Infantry  Training 
Center,  Fort  Polk,  Louisiana.  Trainee/instructor  ratio  at  present  is 
4:1  (1  inatructor/each  crew  of  4  men).  Practical  exercises  are  con¬ 
ducted  by  period  as  follows: 

PERIOD  3  (2  hours)  -  Functioning  of  the  M70  training  set.  Trainees 
must  know  purpose,  characteristics,  capabilities,  components  and 
functions  of  the  training  set.  The  first  hour  is  devoted  to  explanation 
and  demonstration  of  the  training  set.  The  second  hour  trainees  prac¬ 
tice  laying  on  targets  utilizing  the  training  sets.  Each  trainee  com¬ 
pletes  2-3  trials. 

PERIOD  4  (1  hour)  -  Maintenance  procedures  for  the  TOW.  Trainees  are 
taught  proper  operator  maintenance  checks  and  procedures  by  conference 
and  demonstration  for  the  first  25  minutes.  During  the  last  25  minutes, 
trainees  perform  maintenance  procedures,  identify  maintenance  problems, 
and  perform  checks  under  supervision  of  an  instructor.  As  each  trainee 
performs,  the  other  members  of  the  crew  observe.  One  trial  per  trainee 
is  conducted. 

PERIOD  5  (5  hours)  -  Vehicle  modes.  The  first  two  hours  are  spent  in 
explanation  and  demonstration  of  crew  functions  on  the  vehicles  which 
mount  the  TOW  system.  The  last  three  hours  are  spent  in  practical  exer¬ 
cise.  Trainees  are  divided  into  four-man  crews  and  each  man  rotates 
through  the  duties  of  Squad  Leader,  Gunner,  Assistant  Gunner  and  Ammunition 
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Bearer  on  a  weapon  mounted  truck  1/4  Ton  Ml 5 lAl ,  Armored  Personnel 
Carrier  M113,  and  the  M274  weapons  carrier.  Each  nan  performs  in  each 
position  on  each  vehicle  one  time. 

PERIOD  6  (6  hours)  -  Crew  Drill.  In  this  period,  the  trainees  per¬ 
form  self  to3t  and  operate  the  APC  mounted,  1/4  ton  truck  mounted  and 
1/2  ton  mounted  TOM  system,  and  the  ground  mounted  version.  The  first 
30  minutes  is  used  as  conference  and  demonstration.  The  remaining  5.5 
hours  are  practical  exercise  in  crew  drill  on  each  of  the  vehicles  and 
the  ground  mount. 

PERIOD  7  (10  hours)  -»  Instructional  firing,  Tables  I,  11,  III,  IV  and 
V.  Trainees  must  install  and  operate  the  M70  training  set,  engage 
both  stationary  and  moving  targets,  load  and  fire  the  missile  simula¬ 
tion  round  to  engage  multiple  targets.  Trainees  are  divided  into 
crews  of  four  and  firing  is  conducted  from  all  vehicle  modes.  The  first 
30  minutes  is  range  orientation,  the  remaining  9.5  hours  is  range  fir¬ 
ing,  using  the  appropriate  score  cards. 

PERIOD  8  (1  hour)  -  Familiarization  firing.  Table  VI,  night  firing 
techniques.  Trainees  receive  15  minutes  range  orientation  and  spend 
the  remaining  35  minutes  in  practical  exercise  engaging  targets  as  pre¬ 
scribed  by  Table  VI  in  the  field  manual. 

PERIOD  9  (2  hours)  -  Performance  examination.  Trainees  are  examined 
on  their  knowledge  and  skill  at  four  stations.  Each  station  requires 
19  minutes.  Trainees  must  attain  a  score  of  70%  at  each  station  on 
each  test. 

PERIOD  10  (3  hours)  -  Qualification  firing.  Table  VII.  Trainees  must 
qualify  as  TOW  gunners,  using  the  M70  training  set  and  missile  simula¬ 
tion  round. 

Army  Subject  Schedule  7-11KP4,  M0S  Technical  Training  of  Infantry 
Direct  Fire  Crewman  contains  a  detailed  explanation  of  each  period  of 
instruction  and  each  Table  to  be  fired. 


.  U  ' 


A  summary  of  the  advance  training  provided  by  the  USAIS  to 
those  personnel  in  MGS  11H  selected  to  attend  the  NCO  Basic  Course 
io  shown  in  Table  B-S 


PROFICIENCY  MEASUREMENT 


-  ’  1mm  MORTAR 


During  Period  24  of  the  AIT,  trainees  are  given  the  gunner's 
examination  and  a  proficiency  test.  This  period  is  eight  hours. 

Six  hours  are  used  to  administer  the  gunner's  examination  and  two 
hours  for  the  proficiency  test.  The  score  attained  on  the  gunner's 
examination  is  the  basis  for  establishing  weapons  proficiency  and 
award  of  the  MOS  11C10. 

Gunner's  Examination.  Six  separate  stations  are  used  in  the 
conduct  of  the  examination.  A  detailed  explanation  of  the  gunner's 
examination  may  be  found  in  Chapter  4,  FM  23-90.  Examination  subjects 
ore  as  follows: 


Points 

1.  Mounting  the  mortar  40 


2. 

Small  deflection 

and  elevation  change 

30 

3. 

Referring  the  sight  and  realigning 
aiming  posts 

30 

4. 

Large  deflection 

and  elevation  change 

40 

5. 

Reciprocal  laying 

30 

6. 

Manipulation  for 

traversing  fire 

30 

Total  possible  credits 

200 

Qualification  Score: 

Score 

Percen! 

Expert  Gunner 

180 

90 

1st  Class  Gunner 

160 

80 

2nd  Class  Gunner 

140 

70 

Unqualified: 

Less  than 

140 

70 

Proficiency  Test.  A  three  station  setup  la  used  to  administer 
this  test.  Each  station  requires  the  trainee,  to  physically  perform 


s ime  action 

he  learned  during  his  MOS-oriented 

AIT.  The  stations  are 

as  follows: 

Time/Minutes 

1. 

Mec.h’.nical  Station 

12 

2. 

FDC  Station 

12 

3. 

VO  Station 

12 

The  proficiency  test  does  not  officially  influence  award  oi  the  HOS  nor 
does  it  aosist  in  establishing  the  level  of  weapons  proficiency.  It 
appears  that  Che  performance  measure  is  valid. 

TOW 

Successful  completion  of  AIT  in  MOS  7-11H10  is  a  prerequisite  to 
training.  Soldiers  who  successfully  complete  the  additional  week  of 
TO'*’  training  are  awarded  MOS  11HP410.  Discussion  with  the  TOW  training 
group  at  Port  Polk,  Louisiana,  revealed  that  to  date  only  small  groups 
have  been  trained  on  TOW,  and  no  trainee  has  failed  to  satisfactorily 
complete  the  course  of  instruction  because  of  the  screening  and  selec¬ 
tion  procedures.  Each  trainee  receives  close  and  continuous  observa¬ 
tion  and  supervision  throughout  the  33  hours  of  instruction.  At  the 
conclusion  of  each  period  of  instruction,  instructor  personnel  identify 
any  trainee  who  may  have  had  difficulty  and  additional  instruction  is 
given  on  an  individual  basis  to  bring  him  up  to  the  standards  desired. 

A  performance  and  written  examination  is  given  during  Period  9  of  t lie 
instruction,  and  score  cards  are  maintained  during  the  firing  of  Tables 
I,  II,  III,  IV  and  V  in  Period  7  and  Table  VI  in  Period  8.  The  written 
r.d  performance  examination  is  administered  using  five  stations  and 
trainees  must  achieve  70%  at  each  station.  Stations  arc  worth  20  point 
(inch  for  a  total  of  100  points  and  are  as  follows: 


1.  Station  1  -  Identification  of  basic  components  of  TOW 

2.  Station  2  -  Perform  TOW  system  self  test 

3.  Station  3  -  Correctly  connect  instructor  console  to  TOW 

4.  Station  4  -  Prepare  a  missile  for  loading 

5.  Station  5  -  Answer  a  10  question  test. 

Trainees  who  fail  a  station  receive  remedial  training  and  are  retested 
until  a  satisfactory  score  is  obtained.  Table  B-3  is  the  qualification 
table  and  each  trainee  must  successfully  qualify  in  each  task  of  Table 
B-3  in  order  to  qualify  as  Expert,  1st  or  2nd  Class  Gunner.  The  M70 
training  device  is  used  and  qualification  scores  are  as  follows: 


1. 

Expert 

1198-1398 

points 

2. 

1st  Class  Gunner 

1061-1197 

points 

3. 

2nd  Class  Gunner 

922-1060 

points 

4. 

Unqualified 

Belov;  922 

points 

Detailed  point  explanation  may  be  found  in  Figures  8-17  (Scoring  Table) , 
Page  133  of  TC  23-23,  TOW  Heavy  Antitank  Weapon  System.  Judging  from 
the  subsequent  performance  of  TOW  gunners  in  units  after  completion  of 
AIT,  it  appears  that  the  performance  measures  provide  a  valid  indication 
of  the  level  of  proficiency  required. 

UNIT  TRAINING 

At  the  present  time  no  specific  training  program  exists  in  unit 
training  for  either  the  TOW  or  the  81mm  mortar.  Prior  to  1971,  specific 
Army  Training  Programs  (ATP)  and  accompanying  Army  Subject  Schedules 
were  in  effect  to  guide  unit  training  in  a  Basic  Unit  Training  and 
Advanced  Unit  Training.  In  1971  the  Army  Chief  of  Staff  decentralized 
training  and  placed  the  responsibility  for  training  and  proficiency  upon 
the  unit  commander  at  all  levels  of  command.  Since  that  time  it  has  been 
the  prerogative  of  the  individual  commander  as  to  the  type  and  length 
of  training  his  unit  would  undergo  to  prepare  for  the  many  assigned 
missions.  In  the  TOE  units,  an  annual  Operational  Readiness  Training 
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Teat  (ORTT)  is  conducted  to  obtain  an  annual  evaluation  of  the  state 
of  readiness  of  units.  The  commander  evaluates  the  needs  of  his  unit 
and  structures  whatever  he  feels  is  mo3t  needed  in  training  to  pre¬ 
pare  for  the  ORTT.  Old  Army  Training  Tests  (ATT),  Subject  Schedules, 
and  training  programs  are  still  being  used  by  many  units  as  a  guide 
to  prepare  for  and  conduct  the  ORTT.  All  of  the  training  devices 
are  available  for  unit  use  in  the  TOW  and  81mm  mortar  training,  and 
all  are  used  to  varying  degrees  from  unit  to  unit.  There  appear  to  be 
strong  efforts  underway  to  delete  the  requirement  for  annual  qualifi¬ 
cation,  and  rely  only  on  the  annual  ORTT  for  maintenance  and  proficiency. 
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TABLE 


APPENDIX  C 


ARMOR,  BRIEF  SURVEY 


M60A1  TANK 


1 

Hours  of  Instruction  For  Each 

Level  of  Training 

Method 

AIT 

OBC 

UT 

1 

1 

1  Lecture 

Conference 

i 

13 

6.5 

17 

j  Demonstration 

i 

4.0 

4 

J  PracCic.il  Exercise 

46 

49.5 

80 

|  Peer  Instruction 

1 

J  Instructor  Guidance 
j  and  Critique  With 
!  Small  Group 

60 

j  Individualized 
j  (self  paced) 

j  Group  Paced 

1 

i 

j  Seif  Study 

1 

Guest  Speaker 

Case  Study 

Seminar 

j  Computer  Assisted 

1  Instruction 

1 

1 

I  Programmed 

Instruction 

1 

1  Other: 

Exam i nat ion 

3.0 

Total  Hours  of 

Ins t  ruction 

60 

63 

161 

ARMOR 


M60A1  TANK 


Instructional 
_ Media _ 

Field  Trips 

Training  Device 

Audio  Tape  Rcrds 

Transparencies 

Filmstrips 

Still  Pictures 

Printed  Material 

Television 

Motion  Pictures 

Actual  Eqp. 

Instructor 

Ocher  Examination 


Percentage  of  Course  Objectives 
Achieved  With  Various  Media 


AIT 


OBC 


UT 


(10%)’ 


5% 


16% 


2% 


( i>0%) 


2% 


10% 

22  min.  film  on 
M73 

85%* 


3% 

2% 

.5% 

63.5% 


5% 


65%* 


(85%)** 


8% 


24% 


5.0% 


*Tiaining  devices  mounted  on  actual  equipment. 
**Instructor  supervision  during  most  training. 
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ARMOR 
M60A1  TANK 


Amount  of  Practice 

Practical  Exercises 

AIT 

OBC 

UT 

CREW  DRILL 

Live  Fire 

99  rds  per  crew 

Simulated  Fire 

Dry  Fire 

INDIVIDUAL  DRILL 

Live  Fire 

Main  Gun-14  rds 
M73  -  325  rds 
M85  -  50  rds 

Platoon  Leader 

17  rds, 105mm 

Simulated  Fire 

Dry  Fire 

34  (trials) 

1  hour 

Lazer  or  sub- 
caji^er, 104 

End  of  Course 
Proficiency 
Measurement 


Percent  of  Total  Evaluation 
OBC 


AIT 


UT 


Type  of  Measure 

Norm  Referenced 
(curve) 

Criterion  Referenced 
(go/no  go) 

100% 

100% 

_  .  _ 

100% 

j  Type  of  Evaluation 

1 

|  Paper  and  pencil 

20% 

Hands-On,  Part  Task 

100% 

70% 

40% 

i  Performance  With 

Training  Devices 

10% 

20% 

Crew  Drill, 

Gunner's  Test 

20% 

Integrated  Test  of 
Terminal  Per¬ 
formance  require¬ 
ment 

20% 

— 

Armor 


M60A1  TANK 


End  of  Course 
Proficiency 
Measurement 


Evaluation  of  Firing 
Prof iciency 

Crew  Performance 

Live  Fire 

Simulated  Fire 

Dry  Fire 

[individual  Perform¬ 
ance 

Live  Fire 
Simulated  Fire 
Dry  Fire 


Number  of  Test  Trials  or  Rounds  Per  Trainee 


AIT 


OBC 


Plat  Ldr  6-105mm 
200-7. 6  2mni 
90- Cal  50 


14 (main  gun) 

17(trials)  M?3 
Laser 


Plat  Ldr  296 

trials  with 
laser 


UT 


52  rds-105mm 
890  rds-50  Ca; 
2491  rds-7.62r 


Amor 


M60A1  TANX 


T rain  mg 

Management 

Cans iderations 

AIT 

OBC 

UT 

Prescribed  Inst/ 

S  t  u .  Ratio 

1:3 

1:3 

1:3 

Tien  Period  Over 

Which  Instruc¬ 
tion  Is  Scheduled 

7  weeks 

9  weeks 

Annually 

*Total  Hours  Allo¬ 
cated  For  Course 

60  hours 

63  hours 

161  hours 

Hours  For  Training 

45  hours 

60  hours 

61  hours 

Hours  For  Evalua¬ 
tion 

15  hours 

3  hours 

100  hours 

Gunnery  training  only. 


Arnor 
M60A1  TANK 


ARMOR 


M60A2  TANK 


Instructional 

Method 

Hours  of  Instruction  For  Each 

Level  of  Training  ! 

AIT 

03C 

UT  ! 

Lecture 

Conference 

4 

2 

14 

Demonstration 

Practical  Exercise 

64 

8 

4 

98  | 

Peer  Instruction 

Instructor  Guidance 
and  Critique  With 
Snail  Group 

Indiv Idealized 
(seif  paced) 

Group  Paced 

Self  Study 

Guest  Speaker 

Case  Study 

Seminar 

Computer  Assisted 
Instruct  ion 

Programmed 

Ins  t ruct ion 

Other : 

Examin.it  ion 

I 

l 

80 

j 

i 

1 

1 

1 

1 

I 

1 

1 

1 

] 

! 

Total  Hours  of 
Inst  ruct ion 


68 


iO 


192 


i 


ARMOR 


M60A2  TANK 


1 115 1  ruct  ional 
Media 


AIT 


Percentage  of  Course  Objectives 
Achieved  With  Various  Media 

OBC 


Field  Trips 


UT 


Training  Device 
Audio  Tape  Rcrds 
Transparencies 
Filmstrips 
Still  Pictures 
Printed  Material 
Television 
Motion  Pictures 
Actual  F,qp . 
Instructor 


60Z 


5% 


10% 


25Z 


(50%) 


20Z 


2X 


80Z 


5% 


bX 

18% 


Other 


Training  devices  mounted  on  actual  equipment. 


ARMOR 


K60A2  TANX 


Amount  of  Practice 

Practical  Exercises 

AIT 

03C 

UT 

CREW  DRILL 

Live  Eire 

1 42  rds 

Simulated  Fire 

Dry  Fire 

INDIVIDUAL  DRILL 

Live  Fire 

Simulated  Fire 

Main  Gun- 12  rd.? 
M73  -  150  rds 

4  hours 

Plat  Ldr-5  trials 

Dry  Fire 

5  hours 

Armor 


M60A2  TANK 


In d  of  Course 
P  ro f I c  iency 
Measurement 


Percent  of  Total  Evaluation 


Type  of  Measure 

Non?.  Referenced 
(curve) 

Criterion  Referenced 
_ _ (go/no  go) _ 


Type  of  Evaluation 

Paper  and  pencil 

Hands-On,  Part  Task 

Performance  With 
Training  Devices 

I 

Crew  Drill, 

[  Gunner's  Test 

,  Integrated  Test  of 
Terminal  'Per¬ 
formance  require¬ 
ment 


L 


VIT 


1007. 


100% 


OBC 


100% 


UT 


100% 


50% 

50% 


40% 

207. 

20% 

20% 


Armor 


M60A2  TANK 


Facilities  and 
Fiscal  Support 
For  Training 


AIT 


OBC 


UT 


Weapon  Cost 

Initial  (gun/launch¬ 
er  tube  only) 

Weapon  or  Barrel 
Life  in  Terms 
of  Rounds 

Maintenance 

(weapon/prime 
mover)  Per  Day 

Ammunition  (cost 
per  round) 

Approximate  Sizes  of 
Ranges  Required 
For  Training 

TacticaL  Exercises 
(maneuvers) 

Live  Firing 

Company-Tank , 
152mm  CTG 
Battalion 

Number  of  Support 

Personnel  Required 

For  Live  Firing 

Direct  Support 

Indirect  Support 

_ (Range  Sup., Med.) 


$7,032 

800  rds 

18  man  hours 


TPT-$121 .00 
HEAT- $196. 00 
APERS-S412.00 
Mis  HEAT  $3582 
Mia  PRAC  $3162 


|Tank^Co-100sq. 


13x17.5  miles 


$7,032 
800  rds 

18  man  hours 


TPT-$121 .00 
HEAT-$196 .00 
APERS-$412.00 
iMls  HEAT  $3582 
Mia  PRAC  $3162 


Tank  Co-lOOsq.  km. 
Tank  Bn-300sq.  km. 


13x17.5  miles 


(Asst  Instructor 
13 


’?uf>e®oRly 
(1st  change) 

800  rds 


i  8  man  hours 


TPT-$ 1 21 . 00 
HEAT-$ 196 . 99  | 

APERS-5412.00  1 
Mis  TPT  $3162 
Mis  HEAT$3582 


Tank  Cp-100 
sq.km. 

Tank  Bn-300 
sq.km. 


13x17.5  miles 


Instructor  Personnel! 
2  OFF/ 16  EM 

1  OFF/ 39  EM 


2nd  Change  Costs  (10.708). 


ARMOR 


M551  AR/AAV 


Instructional 

Media 

- 1 

Percentage  of  Course  Objectives  | 

Achieved  With  Various  Media  ! 

AIT 

OBC 

UT 

Field  Trips 

Training  Device 

65% 

A  8% 

(50%)* 

Audio  Tape  Rcrds 

Transparencies 

7Z  j 

Filmstrips 

1 

! 

Still  Pictures 

i 

Printed  Material 

10% 

5%  | 

| 

Television 

I 

i 

Motion  Pictures 

2% 

”  i 

Actual  Eqp. 

25% 

33% 

65%*  j 

Instructor 

(100%)** 

18%  ( 

Other  35mm  Carousels 

17% 

Devices  mounted  on  actual  equipment. 
Instructor  supervision  during  most  training. 


ARMOR 


M551  AR/AAV 


Practical  Exercises 

Amount  of  Practice 

AIT 

OBC 

UT 

CREW  DRILL 

Live  Fire 

Simulated  Fire 

Dry  Fire 

INDIVIDUAL  DRILL 

:  Live  Fire 

j  Simulated  Fire 

1 

Dry  Fire 

l _ 

Main  Gun-7  rds 
M73-225  rds 
M2-50  rds 

28  trials 

15  trials 

- 

*4  rds-152mm  CTG 

15  trials  on 
COFT  M41  &M42 

134  rds  per 
crew 

- 

*In  addition,  four  missiles  per  class  for  demonstration 


Armor 


M3  5 1  AR/ AAV 


End  of  Course 
Proficiency 
Measurement 


Type  of  Measure 

Norm  Referenced 
(curve) 

Criterion  Referenced 
_ _ (go/no  go) _ 

Type  of  Evaluation 

Paper  and  pencil 


Percent  of  Total  Evaluation 


AIT 


100Z 


OBC 


100* 


10Z 


UT 


100Z 


Hands-On,  Part  Task 

Performance  With 
Training  Devices 

Crew  Drill, 

Gunner's  Test 


100Z 


90Z* 


40% 

20% 

20% 


Integrated  Test  of 
Terminal  Per¬ 
formance  require¬ 
ment 


20% 


i 

I 

I 


J 


70Z  here  is  conducted  on  the  XM40  turret  trainer. 


231 


Armor 

M551  AR/AAV 


Training 

Management 

Considerations 

AIT 

OBC 

UT 

Prescribed  Inst/ 

Stu.  Ratio 

1:3 

1:3 

1:3 

Time  Period  Over 

Which  Instruc¬ 
tion  Is  Scheduled 

3  weeks 

Annually 

Total  Hours  Allo¬ 
cated  For  Course 

120  hours 

21  hours 

192  hours 

Hours  For  Training 

112  hours 

19  hours 

84  hours 

Hours  For  Evalua¬ 
tion 

8  hours 

2  hours 

108  hours 

Amor 


M551  AR/AAV 


i 

Facilities  and 

Fiscal  Support 

For  Training 

AIT 

0BC 

— 

UT 

J 

;  Weapon  Cost 

initial  (gun  tube 

$7,929 

$7,929 

$7  ,929 

onry) 

Weapon  or  Barrel 

1 

600  rds 

600  rds 

! 

600  rds 

Life  in  Terms 
of  Rounds 

) 

1 

Main:. enenco 

18  man  hours 

18  man  hours 

1 

8  man  hours  1 

(weap-o 

mover)  P._  r  Day 

! 

TPT-$121 .00 

Ammunition  (cost 

TPT-$ 121.00 

(TP,  s  1  :>  i  <)•;, 

Hi. A  l-  $  i  96 . 00' 

iiLAl  -$  i  96 .  Ov 

per  round) 

APERp-SAl 2 . 00 

APFRS-$412.00 

APF.RS-$41  2.00 

Mis,  HEAT  $3,58^ 

Mis, HEAT  $3,582 

MlaOV.  /  '3, 1  i  1 

Approximate  Sizes  of 

Mis ,  PHAC$3, 162 

Mia , PRAC  $3,162 

Ml  a  (HEAP) 

>  - ,  5  B2 

re -J 

l  Trai  ...a 

1 ) p-4 50sq .km. 

Trp-450sq. km. 

Trp-450s« .  1',;.. . 

»  M.  f  1 

Sod-1 150sq.  km. 

Sqd-1 350sq .km. 

Sqd-1  35r)--q  .  !•- ;n ^ 

i 

Live  Firing  -  I52uw. 

33x17.5  miles 

13x17.5  miles 

13x1 7.5  mi  ' os 

CTO 

ini;.,,  any 

Bat  tai ion 

i 

i 

'  V  ver  of  Support 

'eraonnel  Required 
•'or  Live  Firing 

Direct  Support 

1 1 

2  0FF/16EM 

i 

1 

( 

i 

i 

! 

(  ins tv . Personnel) 
Indirect  Support 

13 

1  OFF/39EM  j 

] 

) 

l 

| 

(Range  Sup., Med.) 

1 

J 

ARMOR 

Ml  39  CANNON 


Hours  of  Instruction  For  Each 

1 

Level  of  Training 

Method 

AIT 

OBC 

UT 

Lecture 

1 

1 

Conference 

2 

.4 

! 

Demonstration 

4 

.6 

i 

i 

* 

Practical  Exercise 

19 

3.0 

13  i 

Peer  Instruction 

1 

Instructor  Guidance 
and  Critique  With 
Small  Group 

! 

! 

Individualized 
(self  paced) 

! 

| 

Group  Paced 

1 

i 

Self  Study 

i 

i 

Guest  Speaker 

i 

Case  Study 

i 

Seminar 

i 

Computer  Assisted 
Instruction 

i 

Programmed 

Instruction 

i 

Other: 

1 

i 

ExaminaC ion 

; 

Total  Hours  of 
Instruction 

25 

4.0 

13 

ARMOR 


ARMOR 


Ml  39  CANNON 


Practical  Exercises 


Amount  of  Practice 


AIT 


OBC 


UT 


CREW  DRILL 
Live  Fire 
Simulated  Fire 
Dry  Fire 

INDIVIDUAL  DRILL 
Live  Fire 
Simulated  Fire 
Dry  Fire 


100(fired  by  1 
student  per 
crew) 


20mm- 50  rds 
M60MG-975  rds 


20mm-5  trials 
M60MG-10  triala 


325  per  crew 


Armor 


Ml  39  CANNON 


End  of  Course 
Proficiency 
Measurement 


Typo  uf  Measure 

No.-.  Referenced 
veurve) 

Criterion  Referenced 
_ (go/no  go) _ 


Type  of  Evaluation 

Paper  and  pencil 

Hands  On,  Part  Task 

Performance  With  i 
Training  Devices  ! 

I 

Crew  Drill,  j 

Gunner's  Test  j 

I 

I 

Integrated  Test  of  , 
Terminal  Per-  , 
to  finance  require- ! 
men  t 


Percent  of  Total  Evaluation 


AIT 


1002 


1002 


OBC 


1002* 


’JT 


100% 


100%* 


100% 


ricatlon  i •  1  v 


Armor 


Ml 39  CANNON 


1 

'.'r  inning 
'  Management 

1  Cons  idc  rat  tons 

AIT 

OBC 

UT 

,  Prescribed  Inst./ 

Stu.  Ratio 

1:4 

1:3 

1:3 

,  Tintu  Period  Over 
i  V.Y.  Lch  Instruc¬ 

tion  Is  Scheduled 

7  weeks 

I 

2  Days 

j  Annual ’ y 

Total  Hours  At'. 

z.tLOi.  .'or  oi'-ir.'ji; 

1  290  hours 

4  hours 

i 

!  "  "  ’ 

lOtii  s  r  .» i  irdifiing 

273  hours 

1 

4  hours 

j  13  l.our-- 

. .  ,o  F'.t  tivaiua- 

17  hours 

j  26  i i o l r ■ 

!  tion 

1 

i 

i 

Armor 

Ml  19  CANNON 


Kmc  l  1 1 1  1(*n  nnil 
Kin  cm l  Support 
_  Kor  T  u  l  n  1 n^_ 

WttMpOlt  Cotit 

l  it  1 1  i  m  l 


Wrupoit  or  Hiirrcl 
l.llc  In  To  nun 
i't  Kooinls 

Mm  lot  on. ioco 

two.ipon/pt  imo 
move  i  )  IV r  Pity 

Ammiiit  1 1  ton  v cos t 
pot  tonmO 

App  .  ox  i  ui. -it  o  St.es  ot 
Kmii^c:;  Koijnltotl 
K»> i  T i  .1 1  ni 

T'rto  t  le.i  l  I'xot  e  itton 
timiiionvo  I  III 

l,  tvo  Kt  i  i  ii|.;  Ml  W 
t'oinpniiv 
lint  t  ill  t  on 

Nninl’O i  o  I  Snppo i  l 

I’o t  r»i»nno  l  Uo>|iiirotl 

Ko  i  1. 1  vo  IT  i  Inn 

P t  t  oe t  Snppo i l 

l  ml  licit  :■  ippi>  i  t 

(  Krttitfo  Snp  .  ,  Moil .  ) 


AIT 


$s,s*»o 


0 11*11  l  S , 000  nlM 


8  iitMtt  lioitrn 


.’Oninit  Al’lD  $S .  8  l 
:;)innnTn)$4.’.  i: 


Tt  p  SOni) .  km . 
Sipl  l  ISttmj  .km. 

1  Ixl 7.S  ml lo» 


I'Migot  AciuiInI 
t  ton , comm- 1 0 


$*>.  VJO 


l  ■>  .000 


8  HIM II  lioni  M 


4 0mm t  At’ I  T)  ?’i.  8  I 
.’Omni t TIT)  .  I 


IT  p  •!  SOsn  -  Km. 
Sijil  -  1  ISOni] .  km. 

I  lx  1  /  . S  mil  on 


AnmI  .  1 1 in  l  .  I  . 


I  IT 


.  '.<10 


I  'i .  OOtl 


8  iiiiio  lion t  it 


’Ommk  r vx)  $ \ .! 


T  l  p  *1  .km 
Stj»!  1  .km. 

I  l  \  l  /  .  tnli  r  r. 


p«M 


i _ 


Armor 


Army  Training  Test  -  Unit  Training 


Proficiency 

Measurement 


Percent  of  Total  Evaluation 


M60A1 

M60A2 

M551 

M139 

1 

j 

I 

,  100% 

I  j 

100% 

i 

100% 

_ 1 

1 

!  i  uoz 

Number  of  Test  Trials  or  Rourds  Per 

Trai  n- :<• 

MhLAl 

. 

M6CA2 

M3  51  1 

i 

!  7 . 62mm-500 
nor  crew 

50  O.i  1- 1  50 
n...  atw 

:  '■>  )mm- 18  rds 

per  crew 

7. 6 2mm- 500  per 

50  Cai-1.50  per 

1  crew 

152mm-i 8  per 
j  c.  rew 

i 

7 . 6 2mm- 500 
-■or  ro*r 

'50  Cal- 150 
per  crew 

ll  52mm- 18  per 

1  crew  1 

40  rdr  ,  20mni 

i  A  1 

j  9c 

j  "l 

Type  of  Measure 

Nop.'i  Reference 


Or  i  te rion 

referenced 


.  vale  j.i  of 
..in.;  ofi- 
e iency 


Crew  Performance  j 
Live  Fire 
Simulated  Fire 
l)rv  Fire 


Individual  Per¬ 
formance 


Live  Fire 
Simula  Led  Fir* 


Armor 


1 


Operational  Readiness  Training  Test  -  Unit  Training 


Proficiency 

Measurement 

Percent  of  Total  Evaluation 

M60A1 

M60A2 

— 

M551 

Ml  39 

Type  of  Measure 

Norm  Referenced 

Criterion 

Referenced 

100% 

100% 

100Z 

100%  j 

Evaluation  of 
Firing  Profi¬ 
ciency 

- - - - — 1 

Number  of  Test  Trials  or  Rounds  Per  Trainee 

M60A1 

M60A2 

M551 

Crew  Performance 

Live  Fire 

Simulated  Fire 

Dry  Fire 

Individual  Per¬ 
formance 

Live  Fire 

Simulated  Fire 

Dry  Fire 

— 

7.62mm-500 
per  crew 

50  Cal- 150 
per  crew 
150mm- 18  rds 
per  crew 

— 

7.62mm-500  pe 
crew  r 

50  Cal-150  pe 

lsSSl®  per 
crew  r 

. 

’ 

Ml  39  j 

40  rds, 20mm 
APIT  ; 

90  rds, 20mm1 
TPT  ! 

i 

i 

I 

j 

i 

i 

i 

t 

i 

-i 

ARMOR 


DESCRIPTION  OF  TRAINING  DEVICE  FOR  THE 
M60A1 


Level  of  Training 

AIT 

Title  and  Nomenclature 
of  Training  Device 

XM55  (3A110)  Laser  Tank  Gunnery 
Trainer 

Description  of 

Training  Device 

Device  which  mounts  where  the  M73 
coax  machine  gun  mounts  and  simu¬ 
lates  main  gun  firing.  Utilized  ic 
qualification  firing  of  Tables  I, 
II  and  III.  Laser  beam  of  light 
strikes  specific  target. 

Course  of  Instruction 

Utilizing  Training 

Device 

Title 

Total  Nunu.er 
of  Hours 

Advanced  Individual  Training 
(iii)S  liE) 

('iKitbe r  o '  Instructional 

Hou;  s  ...  he  Tilled  for 
Training  Device 

1 

6 

Total  Amount  of  Time 

Each  Trainee  Uses 

Device 

6  hrs/class 

i 

Phase,  Period,  or 
b  iick  of  Course 
...  ere  Device  is  Used 

6th 

Skills,  Functions,  Decision 
Processes,  or  Computational 
Procedures  Practiced 
with  Training  Device 

Zeroing  and  initial  lay  of  gun 
Adjustment  of  fire 

Tracking  moving  targets 

Manual  dexterity  manipulation 

Crew  duties  for  gunner  and  tank 
conaander 

Jib 


Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 

Following : 

i 

i 

i 

Training  Device 

60%  ] 

1 

Live  Firing 

401 

Dry  Firing 

Other 

i 

i 

Training  Device  Costs 

Cost  of  Each  Device 

$1,700 

Number  of  Devices 

Required  per  Course 

10 

Expected  Life  of 

Device 

Lamplife  -  10,000  shots  | 

Maintenance  Costs  Per 

Year 

j 

Unknown  j 

Cost  Per  Round  (Where 
Appropriate) 

Less  than  1/10  of  lc 

1 

1 

i 

i 

1 

1 

A  5 


iUUiVJiX 


DESCRIPTION  OF  TRAINING  DEVICE  FOR  THE 
M60AI 


Level  of  Training 

OBC 

Title  and  Nomenclature 
of  Training  Device 

M60A1  Tank  Turret  or  M30  Tank 

Turret  Trainer 

Description  of 

Training  De  -ice 

This  is  either  the  actual  tank 
turret  removed  from  the  hull  of  an 
M60  tank  or  a  turret  trainer  with 
cutaway  portions  as  a  real  dupli¬ 
cation  of  an  actual  turret. 

Course  of  Instruction 

1 

Utilizing  Training 

Device 

Title 


Armor  Officer  Basic 


Total  Number 
of  Hours 

63 

Number  of  Instructional 
Hours  Scheduled  for 
Training  Device 

20 

Total  Amount  of  Time 

Each  Trainee  Uses 

Device 

18 

Phase,  Period,  or 

Block  of  Course 

Where  Device  is  Used 

Early  stages  of  gunnery  training 

Skills,  Functions,  Decision 
Processes,  or  Computational 
procedures  Practiced 
with  Training  Device 

- - - - 

Placing  turret  into  power  operation 
Disassembly  6  assembly  of  breech¬ 
block 

Turret  maintenance 

Primary  direct  fire  control  system 
Practicing  conduct  of  fire 

tjilj 


■A 


Percentage  of  Total  Firing 
Practice  tor  the  Weapon 
Conducted  with  the 
Following : 

Training  Device  60Z 

Live  Firing  (M60/M60A1  100X 

Actual) 

Dry  Firing  10% 


Other  Laser  mounted  in 
_ turret  sub-caliber 


Training  Device  Costs 
Cost  of  Each  Device 


Number  of  Devices 
Required  per  Course 


Expected  Life  of 
Device 


Maintenance  Costs  Per 
Year 


Cost  Per  Round  (Where 
Appropriate) 


30Z 


$98,829 

15 

Indefinite 

Unknown 


N/A 


ARMOR 


SCRIPTION  OF  TRAINING  DEVICE  FOR  THE 


M551  -n60Al 


Level 

Title 

of 


of  Training 


OBC 


and  Nomenclature 
Training  Device 


|XM55  (3A110)  Laser  Tank  Gunnery 
:  Trainer 


Description  of  Device  which  mounts  where  the  coax 

Training  Device  Imounts,  and  simulates  main  gun 

j firing.  Specifically  designed 
|  for  sub-caliber  firing/training. 
ILaser  beam  of  light  strikes 
ispecial  target. 

i 

i 

i 


Coarse  of  Instruction 
Utilizing  Training 
Device 


I  i  t  Ife 

Tital  Number 
of  Hours 

Number  of  . nstructional 
Hour*  Scl  eduled  for 
Training  Device 

Total  Amount  of  Time 
Each  Trainee  Uses 
Device 

Phase,  Period,  or 
Block  of  Course 
Where  Device  is  Used 


Skills.  Functions,  Decision 
Processes,  or  Computational 
Procedures  Practiced 
with  Training  Device 


■Armor  Officer  Basic 


4 


.Prior  to  service  firing 


Zeroing/initial  lay 
Adjustment  of  fire 
Moving  targets  (tracking) 
Manipulation 


Percentage  of  Total  Firing 
Practice  for  Che  Weapon 
Conducted  with  the 
Following : 

Training  Device  20Z 

Live  Firing 

Dry  Firing  20Z 


Other  Laser  substitute  f< 
sub-caliber  firing 


Training  Device  Costa 

Cost  of  Each  Device 

Number  of  Devices 
Required  per  Course 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Cost  Per  Round  (Where 
Appropriate) 


60Z 

$1,700 

10 

Lampllfe  -  10,000  shots 

Unknown 

Less  than  1/10  of  1C 


2ft  ^ 


Aft  MO  I-' 


I  '  >  i  i'TION  OF  TRAI 

Mo  JA2 

NING  DEVICE  FOR  THE 

OBC 

i  Z;  '-:le  and  Nonien  ■.  1  r.tutv 

Trainer  Launcher  Conduct  of  Fire 

of  Training  Device 

for  M60A2  Tank 

1 

Description  of 

M43  contains  instructor's  control 

Training  Device 

unit,  visual  effects  simulator 

1 

i 

1 

which  simulates  missile  flight  in 
gunner’s  sight  and  relates  to  his  1 
launching  and  tracking  ability 
of  a  target. 

j 

j  Com-e  of  Instruction 

;  Utilizing  Training 

j  Device 

I 

<  Tit]  : 

; 

M60A2  (MOS  HE) 

|  Tot.il  Munbo r 

of  Hours 

68  (planned  but  not 

'.'lumber  of  Tr.^r  ructional 

approved) 

Hours  Scht .ruled  for 

j  Training  Device 

68 

| 

i  Total  Amount  of  Time 

i  Each  Trainee  Uses 

Device 

Undetermined 

Phase,  Period,  or 

'  Block  of  Course 

Where  Device  is  Used 

Undetermined 

j  Skills,  Functions,  Decision 

Smooth  tracking  of  targets  with 

1  Processes,  or  Computational 

missile  subsystem  made  until 

!  Procedures  Practiced 

missile  impact.  Properly  cri- 

With  Training  Device 

tiquing  gunner  errors. 

i 


Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Costs 

Cost  of  Each  Device 

Number  of  Devices 
Required  per  Course 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Cost  Per  Round  (Where 
Appropriate) 


f  *  v 


..  OPTION  OF  TRAINING  DEVICE  FOR  THE 


f-;6u 

Level  of  Trai.u 

|  AtT 

OBC  ! 

j 

Vi ule  and  "omencia'ure 
of  Tr  ,Jina|;  .'ov.ce 

T  :  r  r<J  L  Trj.i 

r  M37 

i 

i 

Description  id 

Train. ng  Dc  <e 

1 

Trainer  simulating  and  actual  M60A2 
TKT  4 i,00C  pound  turret  trainer  j 

for  placing  turret  into  operation, 
primary  direct  fire  control  system, 
practicing  conduct  of  fire,  sub- 
caliber  filing,  loading,  bore- 

; lghti  ig  and  auxiliary  fire  control.! 


I 


C  )>_  rse  of  lit;  1  r  n  i.  ior  i 

Ut  Hi.  ing  lt...-  ^ng 

Device  J 

j 

i 

:.aie  S 

AOB 

1 

Total  ei  j 

-  *  '  1  *  ’  t 

1 

1 

Nur.bi  r  c  instructional 

Hours  .-v.nod.uIed  for 

T  V  cf  "  • 1  *■  1  ‘  ^  li^VlvC  j 

i 

1 

i 

72  ' 

! 

! 

Total  Amount  of  Time 

Each  Trainee  Uses  , 

Device  1 

1 

8  ! 

Phase,  Ptijoc!,  or  1 

Mocl  or  course 

Where  i»-  v  i  cc  is  Used 

Tliroughout  J 

Skills,  rune t ions ,  Decision 
Processes,  or  Computational 
Procedures  Practiced 
with  Training  Device 

Turret  familiarization 

Prep  fire  j 

Auxiliary  fire  control 

Conduct  of  fire  -  day  1 

Conduct  of  fire  -  night 

‘V*: 


Training  Device 


XL* 


Live  Firing 

Dry  Firing 

Other 

Training  Device  Costs 

Cost  of  Each  Device 

$335,484 

Nur.iber  of  Devices 

Required  per  Course 

5  „ 

Expected  Life  of 

Device 

Unknown 

Maintenance  Costs  Per 

Year 

In  use  only  a  short  time 

Cost  Per  Round  (Where 
Appropriate) 


ARM  k 


i) i-.IPTI ON  OF  TRAINING  DEVICE  POR  THE 
M551.M6-OA2 


Le'-el  of  Train!;.  , 

Title  and  Noiv.c.icl ...  are 
of  Training  Dev  ce 

Description  or 
Training  Device 


UT  -  OBD 


Target  Conduct  of  Fire  Trainer, M42 


l  Provides  the  target  device  for  the  , 
j  MAI  conduct  of  fire  launcher  system 
I  for  the  Sheridan  M551  aR/AAV  and 
!  for  the  MA2  launcher  for  the  M60A2  j 
!  Tank  | 


Cou  „e  of  in  true t ion 
:■  ilizing  2’mining 


Title 

Total  NtcM-e' 
of  Hours 


Armor  Officer  Basic  and  B.U.T. 


Number  of  Instructional 
Hours  S>  iedulcd  for 
Trainmi  Device 

Total  Amou'.t  of  Time 
F.ach  Trainee  Uses 
Device 

Phase,  Per  >>J,  or 
Block  of  ('curve 
Wile  re  Device  is  Used 


i  2  hrs  -  AOB  /  8  hrs  -  BUT 


| I  hr  -  AOB  /  A  hrs  -  BUT 


■AOB  -  10rh-lltb 
I  MIT  -  A  ,  •> , f> 


Skill:.,  i'um- :  I.'iis  ,  Decision 
’rocesr.cs,  or  Computational 
’rocedures  Practiced 
•ith  Training  Device 


I  Smooth  tracking,  l.ngels  with  , 

i  mi  3.?i  le  subsystem  made  until  mtssild 
j impact.  Possessing  knowledge  to 
proper] y  critique  gunner  errors,  if  j 

! any •  1 


Percentage  ot  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Coat a 

Cos [  of  Faeh  Device 

Number  o!  Devices 
Kri|uired  per  Courae 

F.xpected  l, lie  ot 
Devi ce 

Maintenance  Costs  Per 
V  e  a  r 

Cost  Per  Uoe.nd  (Wire re 
Appropriate) 


Ah  10 


DEsca;  .-.  of  traini  o  device  for  the  M551 


Level  of  Training 

OBC 

Title  ami  Nomenclature 

of  T.'u.  .ling  Device 

XM40  oheridan/ Shi llelagh  turret 
trainer 

Description  of 

Metallic  turret  size  trainer  which 

Training  Device 

completely  simulates  M551  turret 
interior.  An  attached  16mm  movie 
projector  places  a  moving  tank  into 
the  gunner's  sight  for  missile 

firing  simulation. 

i 

Coursi:  ut:  Inst  rue  txon 

i 

Utilizing  Training 

De'- 1  ■.  e 

j 

7  i  L .» e 

Armament  controls  and  equipment  and  1 

conduct  of  fire  -M551 

Total  Number 

of  Hours 

6  ! 

Number  of  Instructional 

i 

l 

i 

1  iiojrs  Scheduled  for  !  I 

Traini  a,.,  Devic. 

3 

Total  Amount  of  Time 

Each  Trainee  Uses 

Device 

1-1/2  hours 

Phase,  Period,  or 

Block  of  Course 

1 

Where  Dev  let  if;  Useu 

2nd-8th  (11351  block) 

Skills,  Functions,  Decision 

1 

complete  crew  duties  of  gunner 

Processes,  or  Computational 

Vehicle  comm;inder  and  loader  j 

Procedures  Practiced 

Emphasis  on  missile  gunnery  1 

with  Training  Device 

Techniques  and  loading 
^Unloading  ammunition 

| 

- . - 

.  '  Jtj 


Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other  BOT  Conduct  of  Fire 
Trainers  _ 


Training  Device  Costs 

Cost  of  Each  Device 

Number  of  Devices 
Required  per  Course 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Cost  Per  Round  (Where 
Appropriate) 


ARMO 


Percentage  of  Total  Firing 

Practice  for  the  Weapon  , 

Conducted  with  the 

Following : 

Training  Device 

100Z 

Live  Firing 

Dry  Firing 

Other 

Training  Device  Costa 

Cost  of  Each  Device  ^22  000 

Number  cf  Devices 
Required  per  Course 

Expected  Life  of 

Device  Unknown 

Maintenance  Costs  Per 

Year  $2,500 

Cost  Per  Round  (Where 

Appropriate)  N/A 


ARMOR 


V!.i.i-TT.ON  OF  "k-TlNlNG  DEVICE  rOR  THE  M551 


level  of  Train.*,,  j  OBC  J 

Tir.Ic  find  Noraeiu: latu re  Burnt  on  Target  —  Conduct  of  Fire 

•i4-  Training  Dev.  ce  j  Trainer  \ 

Description  o:  jThis  ire tai /wooden  traintt  (4'x2’  ^ 

Training  Of  jxl/3V>  houses  a  field  of  view 

I  screen ,  a  reticle  &uperimr>osed 
iover  tiie  field  of  view  ano  simu-  | 

I  laced  controls  and  switches  that  | 
i are  found  in  tin-  ML) 51  gunner  and 
! loader  positions .  I 


Course  v-<f  L2TV;Ct--i^>ii 
Jcii  *3- iv ;  Tx.lir.ing 
Devue  j 

Title  jConduct  of  Fire  11551 


Tot  • ) ...  Id iiii.i.-e  r 

4 

or  hoii 

Nuir.ii er  o\  '  ist  rnct  ioiici 
llou.  •  Fci.  •dviled  for 

Tr  ;. ...  1  ■t’  ili-vice 

1 

1 

1  1 

| 

Total  A.ioiiii  of  Time  1 

Each  Train*  Uses 

Device 

1 

I  Hour  j 

l 

Phase,  rorioG,  or 

Block  of  Course 

Where  he-,  ice  -s  Used 

1 

i 

5th  -  8th  j 

i 

Skills,  functions,  Decision 

,  .  1 

I.o.ioor  performs  proper  crew  duties 

Processes ,  or  Computational 

Cunner  turns  on  turret  power  | 

PiOicdurcB  Practiced 

Gunner  selects  proper  ammunition  j 

with  Training  Device 

Gunner  h-temiines  target  range  [ 

Gunner  performs  burst  on  target 

- - - 

,.uu 


Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other  -  Laser  Fire 


Training  Device  Costs 

Cost  of  Each  Device 

Number  of  Devices 
Required  per  Course 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Cost  Per  Round  (Where 
Appropriate) 


ARM  )R 


DESI-.:  L .■'«  OF  TRAU-  :  DEVICE  FOR  THE  M551 


Level  of  Training 


Title  ana  Nomenclature 
of  Training  Device 


Description  of 
Training  ie\ ice 


UT 


M41  / 4 .?  Conduct  of  Fire  Trainer 
(SI  r  1 : t- lagii ) 


M41  contains  ir.structor 1  s  control  ! 
unit  and  visual  effects  simulator  ' 
which  simulator  missile  flight  in  ; 
gunner’s  sight  and  relates  his  j 

launcning  alility.  M42  is  an  infra-j 
red  tower  assembly  on  a  target  j 
M551  used  solely  as  a  system 
reference  light  for  target  tank.. 


I 


Course  of  instruction 

Utii'  ''ing  Ti  a in±.ng 

Devi  ;e 

| 

Title 

Basic  Unit  Training,  M551  crewman  ; 

i 

Total  Number 
of  Hours 

i 

18 

! 

Mur  her  of  :>  true  t  ional 

hours  Scheduled  for 

Tr  lining  i. e--i.ee 

1 

i 

18  1 

I 

Total  Amount  of  Time 

Each  Trainee  Uses 

Do 

8 

Phase,  Perrou,  or 
flock  of  r.iiirse 

V, lie  re  Device,  is  Used 

Preparation  -  for  annual  gunnery 
j  qualification 

1 

Skills,  Functions,  Decision 
Processes,  or  Computational 
Procedures  Practiced 
with  Training  Device 

Smooth  tracking  targets  with 
mtscile  subsystem  made  until  missile 
impact.  Possessing  knowledge  to 
nronerlv  critique  gunner  errors, 
if  any. 

1 

-1 - - - - 

Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Costs 

Cost  of  Each  Device 

number  of  Devices 
Required  per  Course 

Expectei  Life  of 
Device 

Maintenance  Costs  Per 
Tear 

Cost  Per  Round  (Where 
Appropriate) 


95% 

5% 


APPENDIX  D 
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DESCRIPTION  OP  AIT  WEAPONS  TRAINING 
FOR  THE  M60A1  TANK 

INTRODUCTION 

DESCRIPT  ION  OF  WEAPON  SYSTEM 

The  M60A1  rank  (currently  referred  to  at:  the  Main  Battle  Tank) 
is  the  principle  tank  issued  to  the  field  for  all  active  Army  Armor 
battalions  and  separate  Armor  companies.  The  tank  weighs  106,000 
pounds  and  is  manned  by  a  four-man  crew  (tank  commander,  gunner, 
loader,  and  driver).  The  armament  consists  of  a  105mm  gun  (M68) 
with  a  supply  on  board  of  63  rounds  of  105mm  (main  gun)  ammunition. 

A  50  cal  machinegun  (M85)  capable  of  engaging  aircraft  and  personnel 
targets  is  mounted  cn  the  tank.  The  tank  also  has  a  coaxial  7. 62mm 
machinegun  which  is  used  for  destroying  personnel  targets.  A  gun  and 
sight  s tabilization  system  for  the  main  gun  has  been  developed  and 
80  tanks  will  be  retrofitted  with  this  stabilizer.  There  are 
several  other  components  under  development,  to  include  a  laser 
range  finder  which  will  replace  the  coincidence  range  finder,  as  a 
part  of  the  Product  Improvement  Program  (PIP)  for  the  M60A1  tank. 

The  tank  is  equipped  with  night  vision  devices  and  a  searchlight  to 
enhance  engagement  of  targets  at  night. 


TACTICAL  MISSION 

The  mission  of  the  M60A1  tank  is  to  close  with  and  destroy 
enemy  forces,  using  fire,  maneuver  and  shock  effect. 

The  105mm  gun  system  is  the  primary  weapon  system  of  the  tank 
battalion  and  has  the  capability  to  destroy  heavy  armored  vehicles 
at  a  range  in  excess  of  2,000  meters. 

Units  equipped  with  the  M60A1  tank  are  especially  suited  to 
execute  the  following  missions: 

1.  Destruction  of  hostile  armor. 

2.  Deep  penetration  to  seize  decisive  objectives. 


i RECEDING  IhGE  —  J,L  1 


3. 


unpl jyir.er.t  in  the  mobile  reserve  of  a  large  unit  to 
conduct  spoiling  attacks,  counterattacks,  and  striking 
force  actions. 

4.  Envelopment  and  destruction  of  a  hostile  forie. 

5.  Acting  as  a  part  of  a  covering  force  in  retrograde 
movements  In  offensive  and  defensive  action. 

6.  Acting  as  a  part  of  an  exploiting  force  to  take  advan¬ 
tage  of  the  success  of  other  friendly  units  or  nuclear 
we  ip  on? . 

7.  Pursuit  and  destruction  of  a  hostile  force. 

CURRENT  ARMY  ORGANIZATION  OF  WEAPONS  AND  PERSONNEL 

The  M6GA1  tank,  with  its  crew  of  four,  is  organized  into  a 
five-tank  platoon.  The  platoon  is  organized  into  a  three-tank 
section,  normally  under  the  direct  employment  of  the  platoon  leadc* 
and  a  two-tank  section  under  the  platoon  sergeant.  The  tank 
c::  ..•.ay  is  composed  of  three  tank  platoons  (15  tanks)  with  two 
tanks  in  company  headquarters.  There  are  three  tank  companies  in 
the  tank  battalion  and  there  are  also  three  tanks  in  battalion  head¬ 
quarters  for  a  total  of  54  tanks  in  a  battalion.  All  Army  Tnfantiy 
divisions  have  at  least  one  tank  battalion,  most  mechanized  Infantry 
divisions  have  four  tank  battalions,  and  most  Armored  divisions  have 
six  tank  battalions.  There  are  several  non-divis ional  tank  battalions. 

TACTICAL  EMPLOYMENT 

Tank  units  at  platoon,  company,  and  battalion  level  commonly 
fight  as  a  combined  arms  team  with  infantry,  usually  mechanized 
L.:antry,  supported  by  Field  Artillery  and  probably  Engineer.;. 

The  combined  arms  team  of  tank  and  infantry  constitute  the  prin¬ 
ciple  maneuver  elements  of  the  land  battle.  Some  of  the  aspects 
of  tactical  employment  are  listed  below. 

1.  Tank  units  are  capable  of  maneuver  and  control  of  tremendous 
armor  protected  fire  pow->r  on  the  battlefield. 

2.  Tank  units  can  move  rapidly  from  one  area  to  another  and 
decisive1 y  engage  the  enemy  at  a  critical  point. 

3.  Trie  M60A1  tank  can  withstand  to  a  significant  degree 
the  effects  of  a  nuclear  explosion. 


4.  The  t  k  cun  c o-’.c'iuc t  h' -vy  assault  actions  against  enemy 
pos  i  tiOi'..; . 

5.  Tan'-:;-  .  ar.  dirv-orsa  sec.  concentrate  rapidly. 

6.  Tanks  can  rapidly  engage  the  enemy  and  quickly  disengage 
fro;i  r.La  an^mv. 

TRAILING  CONTENT 

In  selecting  training  content  for  crew  members  of  the  M60A1 
tank,  various  methods  were  used  in  determining  performance  require¬ 
ments,  developing  mission  profiles,  and  arriving  at  proficiency 
standards . 

TASK  ANALYSIS  PROCEDURES 

During  discussions  between  members  of  the  U.S.  Army  Armor  School, 
U.S.  Ar.,y  Armor  Training  Center,  U.S.  Army  Armor  and  Engineer  Board, 
and  IkcnKRO,  it  could  not  le  determined  that  the  Army  aad  conducted 
a  formal  task  analysis  of  performance  requirements  for  crew  members 
of  the  MSO.M  Tank.  It  was  generally  concluded  that  performance 
requirements  were  determined  by  —  questionne ire  (5%) ,  individual 
interview  (5%),  observation  (10%),  and  conference  or  committee 
(60%).  Ihe  determination  of  these  requirements  has  been  evolu¬ 
tionary  in  nature  because  of  the  above  procedures  plus  feedback 
from  engineer  and  service  tests  conducted  by  the  U.S.  Army  Armor 
and  Engineer  Board,  from  troop  tests  conducted  in  the  field  by 
tank  units,  and  from  experience  gained  by  the  Weapons  Department, 

U.S.  Army  Armor  School.  During  various  research  efforts  for  the 
Army,  HumRRO  has  conducted  evaluations  to  determine  performance 
requirements  for  tank  crew  members.  As  a  result  of  W’ork  Unit 
SHOCKACl’ION ,  Technical  Report  47,  "The  Determination  of  Job  Require¬ 
ments  for  Tank  Crew  Members"  was  completed,  and  Technical  Report  59, 

"An  Improved  Advanced  Individual  Training  Program  for  Armor," 
addressed  the  performance  requirements  for  crew  members  of  the 
M48A1  Tank.  This  effort  was  followed  by  a  series  of  picture  guides 
for  skills  of  the  crewman  cf  the  M43AI  Tank.  Later  the  Army 

< '  •  i’ 


published  three  7  seriis  training  circulars  (picture  guides.)  for 
cr raenburp  of  the  Tank  1 05nm  (".un  M60 . 

HumPJVJ  -Iso  conducted  similar  work  under  Work  Unit  MBT.  This 
effort  addressed  crew  duties  for  crew  members  of  the  US/FRT  MBT, 
M60A1F.2,  K551  ar.d  K60A1  vehicles. 


UTILIZATION  OF  MISSION  PROFILES 

Mission  Profiles  used  in  the  development  of  the  M60A1  tank 
could  not  be  identlt  ieci.  However,  the  plan  of  service  test  i or 
the  ;dd  on  stabi  litter  for  the  !-ot»Al  included  a  mission  profile, 
and  from  this  document  many  crew  performance  requirements  can  be 
derived. 


AMOUNT  OF  TRAINING  REQUIRED  FOR  PROFICIENCY 

The  r. umber  of  practice  rounds  required  for  nr.  acceptable  la. 'el 
of  firing  prof  icx»-ncy  Ins  been  ietent  hted  by  the  A. my  to  b  •  (per 
crew  memb e  r )  .is  f  o  i  1  own  : 


Verif 

ientier.  of  zero 

1  rd 

TFT 

Table 

IV  (Stationary  tank/ 

2  rds 

”E1' 

stationary  target,  day) 

2  rds 

TPT 

Table 

V  A  (Stationary  tacit/ 

moving  target,  day) 

4  rds 

TFT 

Tabic 

V  B  (Stationary  tank/ 

moving  target.,  night) 

4  rds 

TPT 

This 

determination  ha-,  beer,  ttauv  primarily  l com 

f  ei  >:ba> 

•  f.  ro 

initial  course.-..  No  research  effort  could  bo  identified  which 
addressed  the  amount  of  training  required  for  an  acceptable  level 
of  Firing  proficiency. 

At  tiie  present  time, when  a  trainee  completes  the  firing  of 
a  table,  he  continues  to  the  next  table  whether  or  not  he  successfully 
engag.  1  a  target.  However,  HumURO's  ongoing  Work  Unit  ATC.-PKKii  .  .! 
in  developing  performance  criteria  on  a  CO/NO  CO  basis 


which  vi.  11 


require  t.:e  crn{-*vc  to  successfully  -;r.  gage  a  specified  member  of 
targets,  under  varying  conditions,  in  order  o  advance  to  the  next 
phc.se  of  A  1 .  t.  .r.  lag. 

Is  '.(MAG  Mi VAi CDS 

Hits  section  is  limited  to  c.j.;o  practical-exercises  in 
Advanced  Ir.div  idt.al  1  raining,  which  .•vrr.it  the  trainee  to  practice 
some  aspect  of  it. a  f..ing  sequence..  F..r  the  following  practical 
exercises,  sec  Table  D-i  for  the  nunbc- r  of  trials  or  rounds  pet 
trainee  and  the  instructional  methods  used. 

PERIOD  8  -  During  this  period,  the  trainee,  user,  the  non-ballast ic 
reticle  of  the  periscope  to  acqui r v  sight  pict,..  :..  and  apply  hurst 
on  target  (BOT)  fire  adjustment  for  stationary  and  moving  targets , 
PERIOD  9  -  During  this  period,  tie  trainee  uses  the  gunner's  tele¬ 
scope  to  acquire  sight  pictures  and  apply  BOT  for  stationary  and 
moving  targets. 

PERIOD  17  1  IP  -  During  this  period,  the  trainee  uses  the  gunner's 
control  to  boresight  and  zero  the  main  gun  and  fire  control  instru¬ 
ments,  respond  to  tank  commander’s  fire  command,  index  the  proper 
airmur.it ion  on  th-  computer,  acquire  p-oper  initial  sight  picture 
for  stationary  targets,  apply  bur •-> c-or.-target  method  of  fire  adjust 
rtiunt  (with  LASER  mounted  ia  K-73  position)  and  apply  alternate 
method  of  r.v.; v.stmrni  in  response  to  the  tank  commander's  subsequent 
fire  command.  All  firing  is  done  using  the  LASER  and  no  live 
ammunition  is  used.  This  is  a  station. .ry  tank  and  target  range. 
PERIOD  19  -  During  this  period,  the  trainee  fires  the  main  gun  at 
stationary  targets  using  the  gunner's  primary  and  secondary  sight 
and  applies  misfire  procedures. 

PERIOD  20  -  During  this  period,  the  trainee  fires  the  main  gun  at 
moving  targets  using  the  gunner's  pr  hr.ary  and  secondary  sights. 

PER1' OP  21  -  During  this  period,  the  trainee  fires  the  main  gun  usiti 
the  secondary  fire  control  system  at  moving  targets  during  ci  suass 
utilizing,  Artificial  illumination. 


I’l'KUK'  '  -  lUainp.  this  period,  tlu*  trainee  1  1  res  tin1  i.i.ieh  1  ■. n- j; mi 
(M7  S',  1  rent  .1  is:v  ji;;  t  .ink  while  innet  ion  i  in;  is  a  c  rev  tiieiitbei  . 


K.vOKlc  i  KNi'.V  MKASUUrMKNT 


KN|)  OK  HOUKSK  iiVAI.KAT  I  ON 


;Vi  o.sures .  This  deser ipt  ion  s’  t  lie  pe,  • 

measures  need  ...  Li.e  evaluation  will  deal  only  with  the  ;  ail 


aspects  et  ev.tiu.  t  ; up  pi- 1  soon.  •  1  trained  in  NOb  llid'l.  , 


th  Venn, -i 


lanes  . t  pe 


required  to  p,  i  :  o.  the  tolloviup,  ha;,  ie  skills  i>n  a  OO/Ni  ,0  t.asi  .. 
The  complete  ev  .lnat  ion  is  portorned  on  a  "lianas  -On1  basis  at  lii/.ln; 
actual  oijiii..  <"il  and  train  inp,  dev  ires,  and  it  is  known  a  -he  I  re  ■ 

1  Imln.irv  (limners  lest.  The  ev.ru.it  ion  requit'-s  Is  honrr.  o'  1. 

Kirlr.p,  o’  nod.  i  f  i  ed ,  suh-eal  iher  Table  1  with  the  1  .  ei 

sob  caliber  vie  vice  (Teioiin;  on,!  initial  'uv'l. 

1  .  . .  1  II  .  ..  lit  i .  . . ,  with  1  se  r  ub  -,  a  \  . .  ;  c  : 

l.  a  i  u  .vs  -at  o !  l  1 1  el 

2.  .able  !.  \l  I  I  ie  nf  i  I  i nip  laser  siih-c.i  i  i  !'■  ■  l 

do  V  1  re  i  tip,  t  at  p,e  t  ) 

'.  v  b  1  ’.V  vied  i  I  ied,  nt  i  lie.  in;;  tile  10  nsr.  titan*,  p.ne, 

t.o  ’i-,,.;  tiie  weapon  and  III  inp,  at  st.it  ien.i.  v  t  .1 1  .;.  ;  s  1 

4.  Table  V  iioditi’d,  ut  ill.- in,.;  the  UVnnin  main  p.nu 
1 1  ill  .  .  a  ;  1:10  v  inp,  t  u  r,el  s.  1 
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t> .  .'able  V  1  nod  i  ;  i  e.l  1. 1  1  1  1  /  i  11;,  the  '\i  1  coaxial  nueh  i  v  - 

an  ira.i  tb.e  M;?‘i  eo.  1  .0  m.ieh  i  nep.nn .  This  is  t  lie  s 

crew  exetvtse  tiled  hv  trainees. 


All  a  a  e.  ,sn!..e  evaluation  is  eetnh.etel  101  all  tiaii,  is. 
I  11,1  I:  .::..-  pr.se.-.  tlnonph  eiphi  test  stations.  -'i\e  o! 
!;;.■•  e  1  ...it  stations  deal  diieetlv  with  t  .e.l.  p.u.rr.e  .  v  ei.  the 
is  ;e!  i  01,  .  : 


beiesiqht  inp,  a. si  tinsel  , 'pel. it  .0.1 


3.  tonvnit I  -  identification  end  rtpionisher  tape 
located  with  weapons  stations 


4.  Con- 


n-g-  n 


5.  50  ca'.  »r  ?.«■’.»;  Ine.yua  C.oj) 

DESCRIPTION  OF  THE  CRITERION  LEVEL  OR  STANDARD  FOR  ACCEPTABLE 
PERFORMANCE 

Performance  Scan -lards .  Student :  are  divided  into  groups  and 
each  grouu  is  sent  to  a  test  station.  Students  are  rotated  from 
station  to  station  as  directed  by  the  test  officer. 

Students  who  receive  an  unsatisfactory  score  or.  a  GO/NO  GO 
basis  on  any  performance  measure  cannot  receive  a  satisfactory 
rating  for  that  station  or  the  entire  examination.  The 
trainee  must  receive  remedial  training  prior  to  retesting  of 
that  particular  station. 

Score  cards  are  reproduced  at  At;  Publications  USAARMC  and 
issued  co  the  unit  prior  to  the  test.  Upon  completion  of  the 
examination,  students  return  .-core  cards  to  the  officer  in 
charge  at  rite  AIT  Brigade  instructor  Committee. 

Validity  of  Po r f orrr.ance  Measures.  The  end  of  course  performance 
measures  appear  to  provide  a  valid  ir.  Meat  ion  of  the  level  of  pro¬ 
ficiency  required  for  a  tank  leader  in  combat.  It  should  be  pointed 
out  that  the  performance  objective  of  the  proficiency  test  states  that 
"The  soldier  can  perform  basic  skills  required  for  qualification  as 
an  Armored  Crew::- an,  K05  ilElO."  TOE  17-37K  "Tank.  Company"  states  that 
an  11E10  j  s'  a  tank  crewman  "loader"  grade  K-3.  The  AIT  trainee  is 
fair.iliar!.-.ed  v;i:h  tw  other  crew  duties,  Tank  Driver  11E20  (E-5),  and 
Tank  Cun.ior  11E20  (E-5). 
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Dc.-sripciors  of  AIT  for  the  K60A1  (MOS-11E10) 
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ARMOR 


DESCRIPTION  OF  AIT  WEAPONS  TRAINING 
FOR  THE  M60A2  TANK 

INTRODUCTION 

DESCRIPTION  OF  WEAPON  SYSTEM 

The  M60A2  Tank  (formally  identified  as  the  M60A1E2)  has  not 
as  yet  been  fielded.  Six  tanks  were  made  available  in  1971  to  the 
U.S.  Army  Armor  and  Engineer  Board  (TECOM)  for  testing.  It  was 
determined  that  before  issuance  to  troops,  a  troop  test  of  the 
M60A2  would  be  conducted  by  a  TO  &  E  tank  battalion.  The  Armor 
Center  received  M60A2  tanks  for  training  instructors  in  the 
Weapons  Department  of  the  Armor  School.  After  this  instruction 
was  completed,  54  2-man  tank  crews  (that  were  qualified  MOS  HE 
tank  crewman)  were  sent  to  the  Weapons  Department  of  the  Amor 
School  for  familiarization  on  the  M60A2  tank  in  order  to  conduct 
the  above  mentioned  M60A2  tank  troop  test.  These  crew  members 
were  tank  commanders  and  gunners.  The  familiarization  course  was 
three  weeks  in  length.  The  troop  test  as  of  this  date  has  not 
begun.  The  familiarization  training  of  the  54  crews  (108  men)  by 
the  Armor  School  is  the  basis  for  this  report. 

The  M60A2  tank  from  the  turret  ring  down  is  almost  identical 
to  the  M60A1  tank.  The  turret,  however,  is  of  completely  new 
design  and  possesses  many  components  not  found  in  earlier  model 
tanks.  The  main  armament  is  the  152mm  gun/launcher  similar  to  that 
found  in  the  M551  AR/AAV.  The  tank  also  has  an  M85  caliber  50 
machinegun,  and  a  laser  range  finder.  Like  the  M60A1  tank,  the 
M60A2  has  night  vision  devices  and  a  searchlight. 

TRAINING  CONTENT 

In  selecting  training  content  for  crew  members  of  M60A2  tank, 
various  methods  were  used  in  determining  performance  requirements, 


developing  mission  profiles,  and  .uviving  at  proficiency  standards. 
TASK  ANALYSIS  PROCEDURES 

During  dis tussions  between  memo eve  of  the  U.S.  Arrt.y  Armor 
School.  U.S.  Arm  •  Armor  '.raining  Center,  U.S.  Army  Armor  Engineer 
Board  and  HmaRLO,  it  could  not  be  determined  that  the  Army  had 
conducted  a  formal  task  analysts  of  performance  requirements  for 
crew  members  of  the  M60A2  Tank.  It  was  generally  concluded  that 
performance  requirements  were  determined  by  —  individual  inter¬ 
view  (15%),  observation  (10%),  and  conference  or  committee  (85%). 

The  determination  of  these  requirements  has  been  evolutionary  in 
nature  because  of  the  above  procedures  plus  feedback  Irom  engineer 
and  service  tests  conducted  by  the  U.S.  Army  Armor  and  Engineer 
Board,  from  troop  tests  conducted  by  tank  units,  and  from  experience 
gained  by  the  Weapons  Department,  U.S.  Army  Armor  School. 

In  the  past  HumRRO  has  conducted  research  for  the  Army  in 
which  performance  requirements  were  identified.  These  efforts 
primarily  addressed  "gun"  tanks  rather  than  "gun/missile"  tanks. 
However,  with  the  advent  of  the  US/FRG  MBT  and  the  M55I  AR/AAV, 
F.umRRO’s  efforts  included  addressing  the  problems  of  combat 
vehicle  missile  systems.  As  a  result  of  Work  Unit  KBT,  Research 
By-Product,  "US/FRG  M3T-70  Crew  Functional  Procedures  and  Perform¬ 
ance  Standards"  and  Research  By-Product  "Crew  Duties  and  Tasks  for 
Operation  of  the  M551"  addressed  the  problem  of  determining  per¬ 
formance  requirements  for  these  two  vehicles. 

During  the  summer  of  1973,  the  Armor  School  developed  a  three 
week  familiarization  course  on  the  Mf><i.\2  tank.  The  course  was 
given  to  crew  members  who  would  participate  in  an  intensified 
confirmatory  troop  test.  The  development  of  this  course  was  done 
prinarllv  by  con  ference/comwi t  tee  and  did  not  include  formal  task 
analy  a  ’  s  research.  no  addition.*.  efiort  j.n  de '  c  entin  Liu  no;  '.ortnanco 
i.-qui rumen' s  for  the  M60A2  Tank  was  identified. 

if  I  1.1 /.ATI  ON  OF  MISSION  PROFILES 

A  mission  profile  for  the  M60A2  tank  was  developed  by  too  U.S. 
Army  Cor  .bat  Developments  Coiur.and  in  1969  and  19/0.  In  the  n.trrat  ive 


the  vehicle  is  involved  in  eleven  different  tactical  engagements, 
requires  maintenance  and  resupply  operations,  and  operates  over 
various  types  of  terrain.  The  US/FRG  KBT  mission  profile  was 
used  as  a  reference  in  developing  the  narrative  for  the  M60A2 
profile . 

During  the  development  of  the .US/FRG  MBT,  mission  profiles 
for  the  vehicle  were  developed.  One  of  these  profiles  entitled 
"MBT-70  Mission  Narrative,  Revision  of  1  June  1969"  was  published 
26  June  1969  by  General  Motors.  It  defines  the  capabilities, 
battlefield,  requirements,  and  life  cycle  requirements  of  the 
MBT-70  weapon  system.  During  the  narrative  the  vehicle  is  in¬ 
volved  in  ten  different  tactical  engagements,  requires  main¬ 
tenance  and  resupply  operations,  and  operates  over  various  types 
of  terrain.  From  these  types  of  documents  crew  performance  require¬ 
ments  can  be  derived  and  tasks  determined.  The  amount  of  detail 
in  the  narrative  is  sufficient  to  accomplish  task  determination, 
however,  reaching  the  end  product  would  require  considerable 
effort. 

AMOUNT  OF  TRAINING  REQUIRED  FOR  PROFICIENCY 

The  number  of  practice  rounds  required  for  an  acceptable  level 
of  firing  proficiency  has  been  determined  by  the  Army  to  be  130 
rounds  of  TOPT  and  1  Shillelagh  missile  per  M60A2  crew.  Modified 
firing  Tables  IV,  V  and  VI  were  fired  during  daylight  hours.  When 
a  crew  completed  firing  the  authorized  rounds  for  each  table  it 
moved  to  the  next  table  regardless  of  proficiency  attained.  (It 
must  be  remembered  that  the  POI  in  auestion  was  to  familiarize 
a  group  of  trained  M60A1  crewmen  during  a  specified  time  and  with 
a  specified  number  of  training  rounds  in  preparation  for  the 
conduct  of  an  intensified  confirmatory  troop  test.)  As  the  M60A2 
system  is  integrated  into  AIT,  performance  requirements  will  be 
determined. 

TRAINING  METHODS 

The  course  of  instruction  "M60A2  INTENSIFIED  CONFIRMITuRY  TEST 
TRAINING"  and  a  Draft  POI  were  utilized  for  the  M60A2  Familiarization 


training.  See  Table  D-C  for  a  detaile-J  deatr  ipt  i  0:1  of  the 
instruction--’!  .mtkods  an  i  ’  np  ;'-njil*er  of  trials  or  rounds  per 


trainee . 

COMPOSITION  OF  PRACTICAL  EXERCISES 

1.  Demos*.  »;»L.i.on  -  0?. 

2  .*  I  rci:ticc  with  trainirp  device  -  2Z. 

3.  Laser  firing  -  62% 

4.  Live  tiring  —  a  6% 


*  By  utilizing  the  turret  trainer  M37,  the  laser  rub -caliber 
device,  and  the  conduct  of  fire  trainers  M42  and  M43  it  is  believed 
that  good  use  is  made  of  training  devices.  However,  as  more 
experience  is  gained  with  the  K60AE  Tank,  further  study  should 
be  made  tc  minimize  immunities  .-xpcr.ditures .  With  the  new 
capability  to  fire-  the  main  gun  ammunition  from  a  moving  tank 
(stabilization),  this  area  should  be  further  developed.  A 
novice  Tight  be  developed  to  simulate  a  moving  tank. 

PROFICIENCY  MEASUREMENT 
END  OF  COURSE  EVALUATION 

Pa  r  £  o  nns  n  c  e.  Me  a  s  u  r  e  s  .  The  performance  testing  for  the  54 
(2  man)  crews  Cron  Fort  iloed  was  based  on  an  evaluation  of  all 
personnel  as  Tank  Commanders  and  Gunners.  Individuals  and  crews 
were  required  to  perform  basic  skills  on  a  CO/NO  GO  basis.  Most 
of  the  evaluation  was  performed  w.'th  "Hands-On”  actual  equipment 
and  traiuirg  devious  such  as  the  M37  Turret  Trainer  and  the  XK55 
Laser  Sub-Caliber  device.  A  total  of  45  1/2  hours  war.  devoted 
to  this  evaluation  as  follows: 

Subject  Hours 

1.  Preliminary  Gunnery  Examination  8 

A.  Sub  caliber  firing  tables  LA,  II A  and  I  tIA. 

Tab1  os;  fired  twice,  one  for  practice  end 
one  for  record 

3.  Firing  of  gunnery  tables  IV A  and  VA 


8 


Subject 


Hours 


4.  Firing  from  a  moving  tank  at  a  stationary 

and  moving  target  (not  scored)  8 

5.  Firing  Table  VIA,  crew  machinegun  exercise 

from  a  moving  tank  8 

6.  Firing  Table  VILA,  scored  to  determine  crew 

proficiency  of  all  weapons  8 

7.  Written  examination  1  1/2 


Performance  Standards.  Scoring  of  the  preliminary  gunners 
Examination  and  Tables  I  A  through  VII  A  were  based  on  the  criteria 
established  in  Appendix  C  "K551/Shillelagh  Gunnery"  Section  VIII 
and  Appendix  F  "Stabilized  Gunnery"  FM  17-12  "Tank  Gunnery"  dated 
November  1972. 

Ammunition  Requirements  for  the  M60A2  Familiarization  were  as 
follows : 


CTA  Item  No. 
1263 


1470 


Description 

Cartridge  Ball 
7.62mra  TR  4-1 
MLB 

Cartridge  ball 
50  cal.  TR  4-1 
MLB 


Items  Per  2  Man 
Crew _ 

3,000 

2,000 


2867 


Cartridge  152mm 

Guided  missile 
152mm  Shillelagh 


52 

1 


Grenades  M176 


Validity  of  Performance  Measures.  The  performance  measures 
utilized  may  not  provide  a  valid  indication  of  the  level  of  pro¬ 
ficiency  required  for  combat  because  the  crew  members  only  fired 
qualification  Tables  IA  through  VII  A  (daylight).  They  did  not 
fire  Tables  IV  B  through  VLL  B  (night  firing)  nor  did  they  fire 
Tables  VIII  A  and  VIII  B  which  are  the  crew  proficiency  day  and 
night  tables.  It  should  be  pointed  out,  however,  that  this  was 
an  M60A2  familiarization  course  and  not  an  MOS  producing  course. 
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Table  D-2 
(cont'd ) 


Period  of  Instruction 


Period  2  (cont'd) 


Period  3 

Gunnery  Table  IVA 
Stationary  Target 
Exercise 


Scope  or 
objective 
of  period 

during  pe¬ 
riods  of 
good  visi¬ 
bility  and 
poor  visi¬ 
bility. 
Table’ IIA 


Percentage 
of  period 
conducted 

with  C,  D, 
or  PE 


N umb e r  of 
training 
trials  per 
student  per 
position 
during  each 
PE 


Utilization 
of  training 
devices,  live 
firing,  cock- 
ups,  or  hands 
on  actual 
equipment 
during  PE 


tests  the 
crewman' s 
ability  to: 
(1)  apply 
primary 
method  of 
adjustment 
(BOT),  (2) 
apply  al¬ 
ternate 
method  of 
adjustment . 


Table  IIIA 


tests  crew¬ 
man's  ability 
to:  (1) 

track,  lead, 
and  engage 
moving  targets, 
(2)  adjust  fire 

on  moving  tar¬ 
gets. 

Table  IVA 

All  PE 

Each  student 

tests  the 

f i red  twic  : 

crewman' s 

from  the 

ability  to: 

gunner  and 

engage  sta¬ 

commander 

tionary  tar¬ 

positions. 

gets  using 
all  of  the 
tank  mounted 
weapons . 

Tab  le 
i,cont ' 

J  ) 

i 

1  i 

1 

! 

i  i 

; 

l 

j  !  Period  of  Instruction 

Scooe  or 
ob ;]  c  c  t  ive 
of  verted 

1 

] 

i'u  f  coutr^.d 
of  period 
c endue '  >‘d 
w  t.li  C  ,  D , 
or  ?e. 

Number 

t  raining 

trials  per 

student  per 
.  . 

pos  Ltion 
during  each 

PE 

Lilli  it«»t  i  on 

of  t .  u  !  r. Ti g 

devices,  live 

firing,  mock- 

ups,  or  hands- 

on  actual 
. 

equipment 
during  PL 

1  ,  Period  4 

T  ab 1  e  VA 

All  Til 

Each  student 

Live  five 

1 

tests  the 

fired  twice 

I  :  Gunnery  Table  VA 

(•.,  f'-;nan '  s 

from  the 

I  !  Stationary  Var.!i~Mov.ti;g 

ibilitiv  to: 

gunner  and 

1  j  Target  t::ercis“ 

moving 

coinnar.de  r 

\  j 

l  irgots  using 

positions. 

!  1 

i  « 

alh  of  the 

!  1 

1.  M-ik-ruouaf.  cd 

i 

weapons , 

••  1  Feriod  5 

St nb i lized 

All  Pa 

La eli  student 

i  S  tabili  ;’rci  dry 

guv aery  tests 

fired  twice 

vusi,  1  ;  v  ■  Hrr 

a  tab  Lilted  Gunnery 

the  crewman's 

fr-m  the 

:  rnSilL zed  co.. 

i  t  w'*>i  t  c*  Is  a 

i  «ib i  i i i >  to: 

guano  r  and 

S  t  il*J  i.  1 1  ZCrd  T.i.i  i 

engage  sta¬ 

1 

co  vmande r 

tionary  and 

1 

posi tions . 

Period  6 
,.worv  Table  VIA 


moving  tar¬ 
gets  with 
|  main  armament 
j and  machine- 
gun  t ro-n  a 
moving  tank. 

Table  VIA 
tests  the 

i 

j  crewman  r, 

[  ah i J 1 1 y  to : 

I  r  n  g .  ■  g  o  t  a— 
[lionary  and 
j moving  tar- 
|  gats  wit  h 
j  the  coax  and 
;  the  C  :1  .ho 
1  rich '  - 


Live  lire 


l 


V‘in. 


)* 

r 

V 


N 


i 

f 

i 


APPENDIX  E 


FIELD  ARTILLERY,  BRIEF  SURVEY 


Instructional  Method 


1.  Lecture 

2.  Conference 

3.  Demonstration 

4.  Practical  Exercise 

5.  Peer  Instruction 

6.  Instructor  Guidance 
and  Critique  With 
Small  Group 

7.  Individualized, 
Self-Paced 

8.  Group  Paced 

9.  Self  Study 

10.  Guest  Speaker 

11.  Case  Study 

12.  Review 

13.  Computer-Assisted 
Instruction 

14.  Programmed  Instruc¬ 
tion 

15.  Other:  _ 


Total  Hours  of 
Instruction 


105na  Howitzer 


Hourz  of  Instruction  For  Each  Level  of  Trainin 


AIT  I  NCO  I  OFF  I  Unit 


14  2.5 


8.1  25.7  8.8 


10  1.5  .6  2 

99  5  31.2  19.3  44.8 


•Primarily  for  13B  section  of  class. 
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FIELD  ARTILLERY 


105mm  Howitzer 


Course 

Objectives  Achieved  With  Various  Media 

AIT 

NCO 

OFF 

Basic 

Unit 

Training 

Instructional  Media 

13A10 

13E20 

Basic 

Advance 

1.  Field  Trips 

17 

2.  Training  Devices 

4.2 

4.2 

3.  Audio  Tape  Recordings 

4.  Transparencies 

5.  Filmstrips 

6.  Still  Pictures 

7.  Printed  Material 

7 

8.  Television 

.1 

.2 

9.  Motion  Pictures 

3.4 

10.  Actual  Equipment 

145.6 

30 

17 

45.2 

11.  Instructor 

6.5 

3 

4 

12.  Other: 

Totals 

156 

9 

40.8 

37 

53.6 

* 
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FIELD  ARTILLERY 


105mm  Howitzer 


Amount  of 

Practice 

AIT  ! 

NCO  ! 

OFF 

Unit 

Practical  Exercises 

13A10 

13E20 

Basic 

Advance 

Basic 

CREW  DRILL 

Live  Fire 
Artillery  Team 

100/D(1) 

16/D 

631/P 

2/S 

(ID 

(12) 

Crew  (direct) 

Crew  (indirect) 

i/S(2) 

3.5/S 

80/P (3) 

15/S(5) 

4.8/S(6) 

7HE/S(8) 

4/S(9) 
4/P( 10) 

FA  Bn  in  Combat 

2/S 

879/P 

Firing  Btry  Proce¬ 
dures 

20/P 

Simulated  Fire 

Crew  (RSOP) 

2,14.5/S 

FA  Bn  in  Combat 

240,14.5 

/P 

235 


rifcLL)  AKXiLLfcKt 
105mm  Howitzer  (Cont'd) 


Amount  of  Practice 

1 _ MI _ 1 

i  NCO  1 

OFF 

Practical  Exercises 

13A10 

13E20 

Basic 

Advance 

Basic 

EBBSrl 

INDIVIDUAL  DRILL 

Live  Fire 

Gunner  &  C.of  Sec. 
Duties  of  Btry  XO 

Target  Acquisition 
Crater  &  Frag. 
Analysis 

15/S<5) 

7/S(8) 

50 /D 

4/S(9) 

4/P(10) 

.66/S 

80/P 

Simulated  Fire 

Gunner  &  Asst  Gunner 

Area  &  Precision 

Fire  Missions 

5,7.62/S 

5,7.62/S 

12,14.5/S 

11,14.5/S 

(1)  / D  -  per  demonstration 

(2)  /S  -  per  student 

(3)  /P  -  per  practical  exercise 

(5)  13B  training  only  and  same  rounds 

(6)  13E  training  only 

(8)  Same  rounds 

(9)  Same  rounds 

(10)  Same  rounds 

(11)  In  addition  to  the  allocations  noted,  the  Field  Artillery  Officer  Basic 
Course  includes  two  demonstrations: 

(a)  Field  Artillery  Firepower  and  Air  Firepower.  Cost  per  demonstration 
$268,212.42;  conducted  2  times  per  year;  attended  by  3,161  students  (Includes 
not  only  OBC  attendees  but  all  Field  Artillery  students  in  residence) . 

(b)  Mechanized  Rifle  Company  Team  in  the  attack.  Cost  per  demonstration 
$73,600.30;  conducted  3  times  per  year;  attended  by  4,613  students  (Includes 
not  only  OBC  attendees  but  all  Field  Artillery  students  in  residence) .  All 
figures  reflect  FY  74  projections. 

(12)  See  attached  pages  for  ATT/ORTT  ammunition  support  requirements  for 
105mm  How  Battery  and  Battalion. 


FT-'-LD  ARTILLERY 
105rom  Howitzer 


End  of  Course 
Proficiency 

Percent  of 

Total  Evaluation 

AIT 

N 

CO 

OFF 

Unit 

Measurement 

13A10 

13E20 

Basic 

Basi  r 

f  np 

I.  Type  of  Measure 

a.  Norm  Referenced 
(curve) 

40 

100 

100 

b.  Crlt.  Ref.  (go/ 
no  go) 

100 

60 

100 

2.  Type  of  Evaluation 

a.  Paper  and  Pencil 
Test 

40 

100 

75 

b.  Hands-On,  Part 
Task 

100 

60 

25 

c.  Performance  with 
Training  Devices 

d.  Crew  Drill,  Gun¬ 
ner's  Test 

e.  Integrated  Test 
of  Terminal  Per¬ 
formance  Require¬ 
ments) 

100 

1 

1 

1 

t 

f.  Other: 

1 

_ 

1 

267 


FIELD  ARTILLERY 


105mm  Howitzer 


End  of  Course 
Proficiency 
Measurement 

Test  Tri 

als  or  Rounds  Per  Trainee  . 

AIT 

NCO 

OFF 

Ran*  r 

13A10 

L3E20 

Basic 

Evaluation  of  Firing 
Proficiency 

Crew  Performance 

Live  Fire 

Simulated  Fire 

Dry  Fire 

Individual  Perform¬ 
ance 

Live  Fire 

Simulated  Fire 

Dry  Fire 

100% 

40% 

25% 

FIELD  ARTILLERY 


105mm  Howl t ter 


Training 

Management 

AIT 

NCO 

OFF 

Considerations 

Basic 

Prescribed  Inst/Stu. 
Ratio 

1/10 

1/10 

1/25* 

1/12** 

1/25* 

1/12** 

1/25* 

1/12** 

Time  Period  Over 

Which  Instruction 

Is  Scheduled 

7  vies 

7  wks 

12  wks 

13  wks 

13  wks 

Total  Hours  Allocated 
For  Course 

280 

280 

490 

523 

649.8 

Hours  For  Training 

156 

9 

40.8 

37 

53.6 

1  Hours  For  Evaluation 

9 

4.8 

1.5 

2 

"Conference 

""Field 


r 


FIELD  ARTILLERY 
155mm  Howitzer 


Hours  of  Instruction  For  Each  Level  of  Training 

AIT 

NCO 

OFF 

Unit 

Instructional  Method 

13A10* 

13E20 

Basic** 

Advance 

Basic 

Training 

1.  Lecture 

1 

2.  Conference 

16 

7.5 

,5 

1.9 

3.  Demonstration 

•5 

4.  Practical  Exercise 

27 

23.5 

58.7 

5.  Peer  Instruction 

6.  Instructor  Guidance 
and  Critique  With 
Small  Group 

4 

1.4 

7.  Individualized, 
Self-Paced 

8.  Group  Paced 

9.  Self  Study 

| 

10.  Guest  Speaker 

11.  Case  Study 

i 

1 2 .  Review 

1.8 

13.  Computer-Assisted 
Instruction 

14.  Programmed  Instruc¬ 
tion 

IS.  Other: 

Total  Hours  of 
Instruction 

48 

33.3 

66 

instruction  foe  ISSnmt  How,  6  Inch  How  and  175mm  Gun  is  given  together.  In 
t.  b  study,  it  is  all  reflected  in  each  section. 

^.rimatily  for  13B  section  of  class. 


290 


_  «  i. 


fie:  j  aatii<lery 


1  4  It .  '  itzer 


i 

L 

Cc.-ur.ie 

Oh ‘actives  Achieved  With  Various  Me 

dla 

AIT 

KCO 

OFF 

Basic 

Unit 

Instructional  Media 

13A10* 

13E20 

Basic 

Advance 

1.  Held  Trips 

8 

2.  Training  Devices 

3.  Audio  Tape  Recu’.uings 

4.  Transparencies 

5.  Filmstrips 

6.  Still  Pictures 

i 

1 

i 

i 

7.  Printed  Material 

l 

i 

1 

[  8.  Television 

; 

•  1 

i 

i 

1  9.  Hot  Jon  Pictured 

< 

i 

. 

! 

i 

i  10.  Ac'uai  Equipment 

39 

|  27.7 

|  60.7 

11.  Instructor 

1 

!  9.5 

1 

2.5 

5.3 

12.  Others 

!  _ 

i 

■ 

. 

, 

|  Totals 

Li! _ i 

_ 

33.3  .  j 

2.5 

_ 

66 

*Inst ruction  for  lS^at  How,  8  Inch  Hov  and  175mm  Gun  is  given  together.  In 
this  study.  It  is  all  reflected  in  each  section. 


FIELD  ARTILLERY 


Amount  of  Practice 


Practical  Exercises  IUA10  I  1 3E20  I  Basic  (Advance 


OFF 

Basic 


\  CREW  DRILL 


Live  Fire  j 

(Artillery  Team)  !16/D(1) 
(Crew)  ,  1 . S/S  1 2 ) 

(ArliUl§fiXutTaB  ; 

( FJ i Batter/)  ; 
Simulated  Fire 


88/P<3> 

!8,o/S(4) 

8b/D 


Dry  Fire 


INDIVIDUAL  DRILL 


Live  Fire 

Sunner  &  Chief  of  Sect 
)uties  XO  &  C.  of  Sect. 


9/S(5) 


5/S  (6' 


Simulated  Fire 


Dry  Fire 


(1)  / D  -  per  demonstration 

(2)  /S  -  per  student 

(3)  r?  -  practical  exercise 

(4)  13B  6  13E  training  only 


(5)  Part  of  13.8  rounds  listed  above 

(6)  Same  rounds 

(7)  ATT/ORTT  ammunition  support  same 
as  for  105mm  How  Battery  and 
Battalion 


wtja-s 


1.  Type  of  Measure 

a.  Norm  Referer.ce>* 

(curve; 

b.  Crit.  ilei.  (p<’; 

no  go) 

2.  Type  of  Evalv>'ion 

s.  Pap-.r  and  Pencil 
Test 

b.  Hands-On,  Parr 
Task 

c.  Performance  witn  1 
Training  devices  ! 

d.  Crew  Drill,  Gun¬ 
ner's  Tesi. 

e.  Integra  Leo  '<!•  sc  100 

of  Terminal  Per-  ! 
formanc-?  Ke-H>>  i  re-  j 
tnen'.s)  i 


i 

I 


100 

t 


f.  Ocher: 


FIELD  ARTILLERY 


155nm  Howitzer 


End  of  Course 
Proficiency 
Measurement 


Evaluation  of  Firing 
Proficiency 


Crew  Performance 
Live  Fire 


Simulated  Fire 
Dry  Fire 

Individual  Perform¬ 
ance 

Live  Fire 

Simulated  Fire 
Dry  Fire 


Test  Trials  or  Rounds  Per  Trainee 


AIT _ 

NCO 

OFF 

13A10 

13E20 

Basic 

Advance 

Basic 

100% 

66% 

25% 
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FIELD  ARTILLERY 


155mm  Howitzer 


Training 

Management 

AIT 

NCO 

OFF 

Unit  | 

Considerations 

■ET3W1 

Basic 

wT-nmm 

Basic 

Prescribed  Inst/Stu. 
Ratio 

1/10 

1/10 

1/25* 

1/12** 

1/25* 

1/12** 

1/25* 

1/12** 

1 

Time  Period  Over 

Which  Instruction 

Is  Scheduled 

7  wks 

7  wks 

12  wks 

13  wks 

13  wkB 

i 

1 

j 

i 

Total  Hours  Allocated 
For  Course 

280 

280 

490 

523 

649.8 

Hours  For  Training 

43*** 

33.5 

2.5 

66 

Hours  For  Evaluation 

3*** 

6.2 

.3 

2 

♦Conference 

♦♦Field 

♦♦♦Instruction  for  155mm  How,  8  Inch  How  and  175  Gun  Is  given  together.  In 
this  study,  it  is  all  reflected  in  each  section. 


29b 


FA  Btry,  105,  155,  T  &  SP 


Mission 


1.  Emergency  Mission 


2.  Area  Adjustment,  High  Angle 


3.  Area  Adjustment,  Low  Angle 


4.  Registration,  Impact 


5.  Registration,  HB 


6.  Defensive  Target 


7.  Met  +  VE 


8.  Time  on  Target 


9.  Illumination 


10.  Battery  Transfer 


Approximate 

Rounds 


Unit  Elements 
Evaluated 


16  FO 

FB 

COMM 

16  FO 

FB 
FDC 
COMM 

16  FO 

FB 
FDC 
COMM 

24  FO 

Survey 

FB 

FDC 

COMM 


10 


Survey 

FB 

FDC 

COMM 


12  FO 

FB 
FDC 
COMM 


6  FDC 

FB 

COMM 

12  FDC 

FB 

COMM 

16  FO 

FDC 
FB 

COMM 

6  Survey 

FB 
FDC 
COMM 


2^0 


FA  Bn,  105,  155,  T  &  SP 


Mission 

Approximate 

Rounds 

Unit  Elements 
Evaluated 

Registration,  ea  btry,  quick  &  time 

78 

FB 

FDC 

FO 

COMM 

Area  Adjustment,  Low  Angle  (6) 

98 

FB 

FDC 

FO 

COMM 

Bn  Mass,  one  btry  adjust 

28 

FB 

FDC 

FO 

COMM 

Emergency  Mission 

16 

FB 

FO 

COMM 

Area  Adjustment,  High  Angle 

16 

FO 

FDC 

FB 

COMM 

HB  Registration 

10 

Survey 

FDC 

FB 

COMM 

Illumination 

20 

FO 

FB 

FDC 

COMM 

Restituted  Target 

6 

S-2 

FDC 

FB 

COMM 

Survey 

zyj 


9.  Met  +  VE 


6 


FDC 

FB 

COMM 


FA  Bn,  105,  155,  T  &  SP  (Cont’d) 

Approximate 

Unit  Elements 

Mission 

Rounds 

Evaluated 

10.  Defensive  Target 

6 

FO 

FB 

FDC 

COMM 

11.  H  &  I  Targets  (6) 

12 

FB 

FDC 

COMM 

12.  Radar  (HB)  Registration 

10 

FDC 

Survey 

FB 

COMM 

Radar 

13.  MPI  Registration  (Radar) 

10 

FDC 

Survey 

FB 

COMM 

Radar 

14.  Bn  Transfer  Target  Area  Base 

18 

FDC 

FB 

COMM 

Survey 

15.  Bn  Time  on  Target 

36 

FDC 

FB 

COMM 


C 


FIELD  ARTILLERY 


175an  Gun 


^Instruction  for  155mo  How,  8  Inch  How  and  175n>  Gun  is  given  together.  In 
this  study,  it  is  all  reflected  in  each  section. 

**Priaarily  for  138  section  of  class. 
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FIELD  ARTILLERY 


175mm  Cun 


Course  Objectives  Achieved  Vith  Various  Media  (Hrs) 

AIT 

NCO 

OFF 

Basic 

Instructional  Media 

13A10* 

13E20 

Basic 

Advance 

1.  Field  Trips 

2.  Training  Devices 

3.  Audio  Tape  Recordings 

4.  Transparencies 

5.  Filmstrips 

6.  Still  Pictures 

7.  Printed  Material 

8.  Television 

9.  Motion  Pictures 

10.  Actual  Equipment 

11.  Instructor 

12.  Other: 

8 

39 

1 

.1 

10 

7 

1 

Totals 

48 

17.1 

_ ! _ 

instruction  for  155mm  How,  8  Inch  How  and  175mm  Gun  is  given  together.  In 
this  study,  it  is  all  reflected  in  each  section. 
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FIELD  ARTILLERY 


175m  Gun 


Amount  of  Practice 

AIT  S 

NC 

:o 

OFF 

Basic 

Unit 

Training 

Practical  Exercises 

llIU'l 

13E20 

Basic 

Advance 

CREW  DRILL 

Live  Fire 
(Artillery  Team) 

Simulated  Fire 

Dry  Fire 

INDIVIDUAL  DRILL 

Live  Fire 

Simulated  Fire 

Dry  Fire 

3/D(l) 

1 

(2) 

{ 

1 

l 

i 

1 

j 

i 

(1)  /D  -  per  demonstration 

(2)  See  attached  pages  for  ATT/ORTT  ammunition  support  requirements  for 
175am  Gun  Battery  and  Battalion. 
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FIELD  ARTILLERY 
175am  Gun 


End  of  Course 
Proficiency 
Measurement 


Percent  of  Total  Evaluation 


AIT 


NCO 


f 


1 .  Type  of  Measure 

a.  Norm  Referenced 

(curve) 

b.  Crit.  Ref.  (go/ 

no  go) 


87 


13 


100 


OFF 
Ra  air.. 


Unit 

Jsainlag. 


2.  Type  of  Evaluation 

a.  Paper  and  Pencil 
Test 

b.  Hands-On,  Part 
Task 

c.  Performance  with 
Training  Devices 

d.  Crew  Drill,  Gun¬ 
ner's  Test 


87 

13 


100 


e. 


f. 


Integrated  Test 
of  Terminal  Per¬ 
formance  Require¬ 
ments) 

Other:  _ 


502 


FIELD  ARTILLERY 


175m  Gun 


Training 

Management 

A] 

tT 

NC0 

OFF 

Unit 

Conaiderations 

13A10 

13E20 

Basic 

Advance 

Basic 

Training 

Prescribed  Inst/Stu. 
Ratio 

1/10 

1/10 

■  9 

1/25* 

1/12** 

1/25* 

1/12** 

Time  Period  Over 

Vhlch  Instruction 

Is  Scheduled 

7  wks 

7  wka 

12  wks 

13  wks 

13  wks 

Total  Hours  Allocated 
For  Course 

280 

280 

490 

523 

649.8 

Hours  For  Training 

48*** 

17.1 

1 

Hours  For  Evaluation 

2 

.1 

Conference 

**Field 

***Inatruction  for  155mn  How,  8  Inch  How  and  175m  Gun  la  given  together.  In 
thla  study,  It  la  all  reflected  In  each  aectlon. 


50J 


• 

FA  Btry  175sra 

1 

Mission 

Approximate 
- Rounds 

Unit  Elements 
Evaluated 

1 

1. 

Arss  Adjustments 

12 

FO 

j 

FDC 

1 

FB 

I 

2. 

Registration 

12 

COMM 

FO 

FDC 

; 

FB 

COMM 

3. 

HB  Registration 

Survey 

FO 

FB 

FDC 

COMM 

4. 

Defensive  Target 

4 

FO 

FDC 

FB 

COMM 

5. 

Interdiction  Target 

4 

FDC 

FB 

COMM 

6. 

HB  Nuclear  Simulated 

FO 

Survey 

FDC 

FB 

COMM 

7. 

Met  +  VE 

4 

FDC 

FB 

COMM 

8. 

FFE  . 

4 

FDC 

9. 

TOT 

8 

FB 

COMM 

» 

• 

• 

FA  Bn,  Gun,  Heavy  175 


Mission 

Approximate 

Rounds 

Unit  Elements 
Evaluated 

Registration,  ea  btry,  quick 

i 

t 

36 

FB 

FDC 

FO 

COMM 

Area  Adjustments  (4) 

48 

FB 

FDC 

FO 

COMM 

l 

Battalion  Mass,  one  btry,  adjust 

20 

FB 

FDC 

FO 

COMM 

Six  H  &  I  Targets 

6 

FB 

FDC 

COMM 

i 

Counter  Preparation  Targets 

12 

FDC 

FB 

COMM 

Met  +  VE 

4 

FDC 

FB 

COMM 

Restituted  Target 

4 

S-2 

FDC 

FB 

COMM 

On-Call  Mission 

4 

FB 

FDC 

FO 

COMM 

MP1  Registration 

10 

FDC 

FB 

Survey 

COMM 

505 


FA  Bn,  Gun,  Heavy  175  (Cont'd) 


Approximate  Unit  Elementa 

Mission  Rounds  Evaluated 

10.  Bn  Transfer  12  Survey 

FDC 

FB 

COMM 

11.  Three  Bn  on-call  missions  12  TO 

FDC 

FB 

COMM 

12.  Battalion  TOT  24  FB 

FDC 

COMM 
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FIELD  ARTILLERY 


Instructional  Method  |  13A1G* 


Hours  of  Instruction  For  Each  Level  of  Trainln 


OFF 

Basic**  I  Advance  I  Basic 


1.  Lecture 

2.  Conference 

3.  Demonstration 

4.  Practical  Exercise 

5.  Peer  Instruction 

6.  Instructor  Guidance 
and  Critique  With 
Small  Group 

7.  Individualized, 
Self-Paced 

8.  Group  Paced 

9.  Self  Study 

10.  Guest  Speaker 

11.  Case  Study 

1 2 .  Review 

13.  Computer-Assisted 
Instruction 


14.  Programmed  Instruc¬ 
tion 

15.  Other:  _ 


FIELD  ARTILLERY 


8  Inch  Howitzer 


Course 

Objectives  Achieved  With 

Various  Media 

HKH 

'ICO 

OFF 

Basic 

Unit 

Tralnine 

Instructional  Media 

I 

« 

■ 

Basic 

1.  Field  Trips 

8 

2.  Training  Devices 

3.  Audio  Tape  Recordings 

4.  Transparencies 

5.  Filmstrips 

6.  Still  Pictures 

7.  Printed  Material 

8.  Television 

.1 

9.  Motion  Pictures 

10.  Actual  Equipment 

39 

16 

4.2 

11.  Instructor 

1 

12.2 

1 

5.9 

12.  Other: 

Totals 

48 

n 

HI 

_ 1 

■1 

instruction  for  155rom  How,  8  Inch  How  and  175mm  Gun  is  given  together.  In 
this  study,  it  is  all  reflected  in  each  section. 


FIELD  ARTILLERY 
8  Inch  Howitzer 


Practical  Exercises 


CREW  DRILL 


13A10 


Amount  of  Practice 


NC 


13E20  I  Basic  I  Advance 


Live  Fire 

(Artillery  Team)  6/D(l) 
(Crew) 


Simulated  Fire 


Dry  Fire 


INDIVIDUAL  DRILL 

Live  Fire 
(Gunner  &  Chief  of 
Section) 


Simulated  Fire 


Dry  Fire 


(1)  / D  -  per  demonstration 

(2)  /S  -  per  student 

(3)  Same  rounds 

(4)  See  attached  pages  for  ATT/ORTT  ammunition  support  requirements  for 
8  Inch  How  Battery  and  Battalion 
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FIELD  ARTILLERY 


8  Inch  Howitzer 


Percent  of  Total  Evaluation 

End  of  Course 
Proficiency 

AIT 

NCO 

OFF 

Unit 

Measurement 

13A10 

13E20 

■rmrai 

Basic 

Training 

1.  Type  of  Measure 

- 

a.  Norm  Referenced 
(curve) 

87 

100 

100 

b.  Crit.  Ref.  (go/ 
no  go) 

..  .  . 

13 

100 

2.  Type  of  Evaluation 

a.  Paper  and  Pencil 
Test 

87 

100 

100 

b.  Hands-On,  Parc 
Task 

13 

c.  Performance  with 
Training  Devices 

d.  Crew  Drill,  Gun¬ 
ner's  Test 

e.  Integrated  Test 
of  Terminal  Per¬ 
formance  Require¬ 
ments) 

f.  Other: 


FIELD  ARTILLERY 


8  Inch  Howitzer 


End  of  Course 
Proficiency 
Measurement 

Test  Trials  or  Rounds  Per  Trainee 

AIT 

NCO 

WPTTm 

HM299HH 

■ 

tmioi 

13E20 

Basic 

Advance 

Evaluation  of  Firing 
Proficiency 

Crew  Performance 

Live  Fire 

Simulated  Fire 

Dry  Fire 

Individual  Perform¬ 
ance 

Live  Fire 

Simulated  Fire 

100Z 

Dry  Fire 


FIELD  ARTILLERY 


8  Inch  Howitzer 


Training 

Management 

AI 

T 

NCJ 

3 

OFF 

Basic 

Unit 

Training 

Considerations 

amm 

13E20 

Advance 

Prescribed  Inst/Stu. 

1/10 

1/10 

1/25* 

1/25* 

Ratio 

1/12** 

1/12** 

1/12** 

Time  Period  Over 

7  wks 

7  wks 

12  wks 

13  wks 

13  wks 

Which  Instruction 

Is  Scheduled 

Total  Hours  Allocated 

280 

280 

490 

523 

649.8 

For  Course 

Hours  For  Training 

28.3 

1 

10.1 

Hours  For  Evaluation 

3 

.1 

1.9 

Conference 

**Field 

***Instruction  for  155mm  How,  8  Inch  How  and  175mm  Gun  is  given  together.  In 
this  study,  it  is  all  reflected  in  each  section. 
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FA  Btry  8  Inch 


Mission 

!•  Area  Adjustments 

2.  Registration 

3.  HB  Registration 


4 .  Defensive  Target 


5.  Interdiction  Target 

6.  HB  Nuclear  Simulated 


7.  Met  +  VE 


8.  FFE 

9.  TOT 


Approximate 

Rounds 

12 


22 


10 


4 


4 


3 


4 


4 

8 


Unit  Elements 
Evaluated 

F0 

FDC 

FB 

COMM 

F0 

FDC 

FB 

COMM 

Survey 

FO 

FB 

FDC 

COMM 

FO 

FDC 

FB 

COMM 

FDC 

FB 

COMM 

FO 

Survey 

FDC 

FB 

COMM 

FDC 

FB 

COMM 

FDC 

FB 

COMM 
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r 


FA  Bn,  Howitzer,  Heavy  8  Inch 


Mission 

1.  Registration,  ea  btry,  quick  &  time 


Approximate 

Rounds 


36 

66 


2.  Area  Adjustments  (A) 


48 

48 


3.  Battalion  Mass,  one  btry  adjust 


20 


4.  Registration,  High  Burst 


10 


5.  Six  H  &  I  Targets 


6.  Two  High  Burst  Registrations 
(Nuclear  Simulated) 


7.  K  Transfer  (Nuclear  Simulated) 


8.  Counter  Preparation 


9.  Met  +  VE 


Unit  Elements 
Evaluated 


FB 

FDC 

F0 

COMM 

FB 

FDC 

F0 

COMM 

FB 

FDC 

FO 

COMM 

Survey 

FDC 

FB 

COMM 

FB 

FDC 

COMM 

FDC 

FB 

FO 

Survey 

COMM 

FDC 

FB 

COMM 

FDC 

FB 

COMM 

FDC 

FB 

COMM 


51U 


FA  Bn,  Howitzer,  Heavy  8  Inch 


Mleaion 

10.  Restituted  Target 


11.  Met  +  VE  (Nuclear  Simulated) 


12.  On-Call  Mission 


13.  MPI  Registration 


14.  Bn  Transfer 


15.  Battalion  TOT 


Approximate 

Rounds 

4 


1 


4 


10 


12 


24 


Unit  Elements 
Evaluated 

S-2 

FDC 

FB 

COMM 

FB 

FDC 

COMM 

FB 

FDC 

FO 

COMM 

FDC 

FB 

Survey 

COMM 

Survey 

FDC 

FB 

COMM 

FB 

FDC 

COMM 
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FIELD  ARTILLERY 


WEAPON  SYSTEMS 


FIELD  ARTILLERY 


FDC  PROCEDURES 


Hours  of  Instructic 

AIT 

Instructional  Method 

imni 

■im*i 

■TTTTPL 

1.  Lecture 

2.  Conference 

28.6 

26.8 

3.  Demonstration 

17.5 

6.2 

4.  Practical  Exercise 

5.  Peer  Instruction 

6.  Instructor  Guidance 
and  Critique  With 
Small  Group 

7.  Individualized, 
Self-Paced 

8.  Group  Paced 

9.  Self  Study 

10.  Guest  Speaker 

11.  Case  Study 

i 

1  12.  Seminar 

i 

13.  Computer-Assisted 
Instruction 

14.  Programmed  Instruc¬ 
tion 

'5.  Other: 

98.9 

** 

58.2 

Total  Hours  of 

mm 

m 

i  Instruction 

Pi 

KOI 

*Pr tmar ’ ly  for  13E  section  of  class. 
•♦Takes  place  during  all  training. 


FIELD  ARTILLERY 


FDC  PROCEDURES 


Instructional  Media 

1.  Field  Trips 

2.  Training  Devices 

3.  Audio  Tape  Recordings 

4.  Transparencies 

5.  Filmstrips 

6.  Still  Pictures 

7.  Printed  Material 

8.  Television 

9.  Motion  Pictures 


Course  Objectives  Achieved  With  Various  Media  (H 


rang 


AIT 


1W 


22 


2.5 


NCO 


18.1 


T'.fTTTT® 


I  OFF 

Basic 


10 


Uni 

Train 


10.  Actual  Equipment 

11.  Instructor 

12.  Other:  _ 


Totals _ _ j _ [_ 


98.9 

21.6 


58.2 

14.9 


145 


21x2 


15 

23 


AS. 


100 

26.6 


FIELD  ARTILLERY 


FDC  PROCEDURES 


Amount  of  Practice 


AIT 

ncq 

OFF 

Practical  Exercises 

13A10 

13E20 

Basic 

Advance 

Basic 

CREW  DRILL 

Live  Fire 

FDC  Team 

11/S 

(11 

(21 

1 

(4)  2.4/S 

Simulated  Fire 

! 

i 

I 

i 

1 

j  Dry  Fire 

1 

1 

) 

j  INDIVIDUAL  DRILL 

, 

Live  Fire 

Chronograph  &  Computer 
Registrations  Cor. 

Met  &  VE  Corrections 

VE  Corrections 

Regist  ration 

|  Simulated  Fire 

11/S(2) 

bli  5><3> 

2/S 

2.5/S 

2/S 

2.5/S 

Dry  Fire 

(1)  /S  -  per  student 

(2)  Same  rounds 

(3)  l 3E  training  only  and  2  are  same  rounds 

(4)  Rounds  reflected  in  FA  Bn  in  Combat  and  Artillery  Team  105mm 
How  table  also  used  for  FDC  training 

(5)  See  appropriate  Cannon  Section  for  ATT/ORTT  support  requirements 


FIELD  ARTILLERY 


FDC  PROCEDURES 


Percent  of 

Total  Evaluation 

End  of  Course 
Proficiency 

AIT 

NCO 

OFF 

Measurement 

I2QUI 

umm 

wmam 

Advance 

Basic 

1 .  Type  of  Measure 

a.  Norm  Referenced 
(curve) 

40 

b.  Crit.  Ref.  (go/ 
no  go) 

100 

60 

100 

100 

2.  Type  of  Evaluation 

a.  Paper  and  Pencil 
Test 

40 

100 

75 

b.  Hands-On,  Part 
Task 

100 

60 

25 

c.  Performance  with 
Training  Devices 

d.  Crew  Drill,  Gun¬ 
ner's  Test 

e.  Integrated  Test 
of  Terminal  Per¬ 
formance  Require¬ 
ments) 

f.  Other: 


FIELD  ARTILLERY 


FDC  PROCEDURES 


Training 

Management 

AIT 

NCO 

OFF 

Unit 

Considerations 

Basic 

Advance 

Basic 

Training 

Prescribed  Inst/Stu. 
Ratio 

1/10 

1/10 

1/25* 

1/12** 

1/25* 

1/12** 

1/25* 

1/12** 

Time  Period  Over 

7  wks 

7  wks 

12  wks 

13  wks 

13  wks 

Which  Instruction 

Is  Scheduled 

Total  Hours  Allocated 

280 

280 

490 

523 

649.8 

For  Course 

Hours  For  Training 

145 

91.2 

48 

126.6 

Hours  For  Evaluation 

17 

2.5 

2 

15 

Conference 

**Field 


y^> 

i 


FIELD  ARTILLERY 


OBSERVED  FIRE 


Hours  of  Instruction  For  Each 

Level  of  Training 

I  AIT 

NCO 

OFF 

na  ■ 

13A10I 

13E20 

Basic 

Advance 

Basic 

Instructional  Method 


1.  Lecture 

2.  Conference 

3.  Demonstration 

4.  Practical  Exercise 

5.  Peer  Instruction 

6.  Instructor  Guidance 
and  Critique  With 
Small  Group 

7.  Individualized, 
Self-Paced 

8.  Group  Paced 

9.  Self  Study 

10.  Guest  Speaker 

11.  Case  Study 

12.  Seminar 

13.  Computer-Assisted 
Inst  ruction 

14.  Programmed  Instruc¬ 
tion 

15.  Other:  _ 


2.5 

2 

11 


4.2 


4.2 


6 

7 

8.4 


4.6 


62.7 


Total  Hours  of 
Instruction 


15.5 


8.4 


21.4 


67.3 


’vt> 


FIELD  ARTILLERY 


OBSERVED  FIRE 


Instructional  Media 

Course  Objectives  Achieved  With  Various  Media  (Hrs) 

AIT 

NCO 

OFF 

Basic 

KSLSH 

ESlEeSI 

13AICT 

Basic 

BfiTw  'ipUI 

1.  Field  Trips 

2.  Training  Devices 

3.  Audio  Tape  Recordings 

4.  Transparencies 

5.  Filmstrips 

6.  Still  Pictures 

7.  Printed  Material 

8.  Television 

9.  Motion  Pictures 

10.  Actual  Equipment 

11.  Instructor 

12.  Other: 

8 

7.5 

4.2 

4.2 

6 

50 

4.2 

1.2 

11.9 

1 

1 

Totals 

15.5 

8.4 

21.4 

67.3 

1 
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FIELD  ARTILLERY 


OBSERVED  FIRE 


Amount  of  Practice 


Practical  Exercises 

AIT 

NCO 

OFF 

Basic 

Unit 

Trainin 

13A10 

13E20 

Basic 

Advance 

CREW  DRILL 

Live  Fire 

Simulated  Fire 

Dry  Fire 

l 

INDIVIDUAL  DRILL 

Live  Fire 
(Observed  Fire) 

Simulated  Fire 
(Observed  Fire) 

Dry  Fire 

14/S 

(1) 

(3) 

12,14.5 

/s 

39/S 

(4) 

124, 

RKT/P 

250, 
14.5/P 
(2)  11, 
14.5/S 

(5) 

(1)  /S  -  per  student 

(2)  / P  -  per  practical  exercise 

(3)  II  rounds  same  as  in  FDC  Table 

(4)  Rounds  reflected  in  FA  Bn  in  Combat  and  Artillery  Team  105mm 
How  table  also  used  for  observed  fire  training 

(5)  See  aopropriate  Cannon  Section  for  ATT/ORTT  support  requirements 


End  of  Course 
Proficiency 
Measurement 


1.  Type  of  Measure 

a.  Nora  Referenced 

(curve) 

b.  Crit.  Ref.  (go/ 

no  go) 


2.  Type  of  Evaluation 

a.  Paper  and  Pencil 
Test 

b.  Hands-On,  Part 
Task 

c.  Performance  with 
Training  Devices 

d.  Crew  Drill,  Gun¬ 
ner's  Test 

e.  Integrated  Test 
of  Terminal  Per¬ 
formance  Require¬ 
ments) 

f.  Other;  _ _ 


ARTILLERY 


ERVED  PIRE 


Percent  of  Total  Evaluation 


N 

CO 

OFF 

Unit 

3E20 

Basic 

Advance 

Basic 

mmsm 

100 

100 

_ 

FIELD  ARTILLERY 


OBSERVED  FIRE 


End  of  Course 
Proficiency 
Measurement 


Evaluation  of  Firing 
Proficiency 

Crew  Performance 
Live  Fire 

Simulated  Fire 

Dry  Fire 

Individual  Perform¬ 
ance 

Live  Fire 

Simulated  Fire 
Dry  Fire 


Test  Trials  or  Rounds  Per  Trainee 


AIT 


I3A10I I3E20 


NCO 


Basic 


Advance 


OFF 

Basic 


100% 


A50 


FIELD  ARTILLERY 
OBSERVED  FIRE 


Training 

Management 

AIT 

NCO 

Considerations  . 

13X10 

13E20 

Basic _ 

Advance 

Prescribed  Inst/Stu. 
Ratio 

1/10 

1/10 

1/25* 

1/12** 

Time  Period  Over 

Which  Instruction 

Is  Scheduled 

7  wks 

7  wks 

12  wks 

13  wks 

Total  Hours  Allocated 
For  Course 

280 

280 

490 

523 

Hours  For  Training 

15.5 

8.4 

21.4 

Hours  For  Evaluation 

1 

_ 

♦Conference 

♦♦Field 


FIELD  ARTILLERY 


HONEST  JOHN 


Hours  of 

Instruction 

For  E-ch  Level 

Instructional  Method  J 

ATT 

BASIC 

NCO 

ADVANCE  ! 

NCO 

1. 

Lee  ture 

2 

1 

1 

2. 

1 

Conference 

28 

23.3 

18.9 

1  3‘ 

Demonstration 

11 

.9 

! 

Practical  Exercise 

58 

41.6 

4.2 

5. 

Peer  Instruction 

l  6* 

1 

1 

1 

Instructor  Guidance 
and  Critique  With 
Small  Group 

5 

12.o  | 

1 

! 

7. 

Individualized, 

Self-Paced 

i 

j 

8. 

Group  Paced 

1 

! 

| 

9. 

Self  Study 

] 

| 

10. 

Guest  Speaker 

i 

li . 

Case  Study 

1 

12. 

Seminar 

!  13. 

Conpu  to.  r-Assis  ted 
Inst  ruction 

1 

i 

| 

1 

J 

j 

J 

1 

14. 

programmeci  Instruc¬ 
tion 

i 

i 

1 

13. 

Other : 

1 

i 

i 

1 

I  _ i 

j  Total  Hours  of 

1  Instruction 

Wi 

m 

i 

-  -  ... 

FIELD  ARTILLERY 


HONEST  JOHN 


Course  Objectives  Achieved  With  Various  Media  (Hrs)i 

Instructional  Media 

AIT 

BASIC 

NCO 

ADVANCE 

NCO  _ 

OFFICERS 
COURSE  . 

1 .  Field  Trips 

20. 5 

2.  Training  Devices 

* 

.9 

0 

5 

3.  Audio  Tape  Recordings 

4.  Transparencies 

1 

l 

5.  Filna trips 

i 

i 

6.  Still  Pictures 

i 

7.  Printed  Material 

1 

i 

8.  Television 

5 

3.8 

.8 

3.4  I 

9.  Motion  Pictures 

10.  Actual  Equipment 

41 

41.6 

4.2 

18.3 

11.  Inatructor 

33.5 

18.6 

31.8 

15.5 

12.  Other: 

I  Totals 

Ml 

64.9 

_ 26*8 _ 

■■  _*2J _ 

•All  training  la  conducted  In  conjunction  with  training  device*. 


I 

I, 


33? 


PILED  ARiLuLEkY 


HONEST  IuHN 


Practical  Exercises 


CAF*i  DRILL 
i.ivt1  Eire’ 


A 1 1' 


Amount  of  P r ,ic  ti re  ^ - 
BASIC  r  AD.  AN' 

SCO 


.  —  '  / .  -  iIC  i. — _ 


Simulated  File** 


I  1 .  o 


Dry  i !  e 


LhDLV  ..DcAL  oRi.ijL 
Live  Ki  re 

hir.ulotou  Fire 

Dry  Fire 


I 


* !  t  Is  d>\.;i  -rd  *  hat  .me  i,  1  /  r.mr.d  be  nva  lah  ic  t.-r  .-.e 
fired  b,  the  AIT  soldier  in  their  fine!  :>has*  a  if  Iri  in  i  rig.  T. 
not  been  met.  The  un  I  i  is  ai  inc  ited  froia  S  to  f,  I've  roimue 
trains  from  ’  to  20  rvele®  '-or  yea.  . 


**  i  ra  *  n  lift  la  coniine  ted  jsir.s  entlr  ere-,  u 


1, 


.  Tlie  training  utili;  '&  *  count;  ;',nin"  apin'.  :ic:»  '  •  prarf  i  i- 


i  \i:  r 

•f  <’A  r* 


FIELD  ARTILLERY 


HONEST  JOHN 


2.  Type  of  Evaluation  j 


a.  Paper  and  Pencil  j  6  100  100 

Test  j 

b.  Hands-On,  Part  !  94 

Task  | 

c.  Performance  with  j 

Training  Devices  j 

d.  Crew  Drill,  Gun¬ 
ner’s  Test 

e.  Integrated  Test  j 
of  Terminal  Per¬ 
formance  Require¬ 
ments) 

f.  Other:  _ 


1 


FIEUi  ARTILLERY 


HONEST  jr.av 


*  .,■!  i  f  C our- 


Test  TfUl3  or  Rounds  Par  l  r-i  ;:>  •  (Hrs/ 

f  Sasic ' 


;.c  m.i  urt.  •>;  in 


AIT 


c  i  i- icing 

Prot  II ion.:  y 


Crew  Per  tot 


:>  I  i .  iit . 

(:  ntire  Crew)  * 


:■  i  re 


; -.dividual  Per: 
it<ce 


.  :■  v  e  ,  i .  e 


■  ;i; ,  ,i  - »• re 
i  .Vi:  c  i  iU)  '■  /  ** 


'1 — 


Ax)  VAN  CL  !  <>■  r  I  CEP 


NCO 


NCO 


1.6 


_i_ 


i.  2 


COuRSii 


A  ■ / 
>E  JT 


;  RdR/WPN 


.  rc  w  '  3  evoIua-.il  according  to  proficiency  ai-«J  l  irseiim-ss  during 
»i  :  .v  ,  r-iot.»ce  i  i  .'■■■  n.i‘-sions  .  Oefici>tK  iei?  are  idem  i  f  ied  and  corrected 
,ii  cri  tirjue. 

*  *  '".vai  ua  t;  on  oi  individual  performance  os  continually  monitored  during  crew 
;  as  I.idiv  j  di.ar  cluing  es  duties. 


FIELD  ARTILLERY 
HONEST  JOHN 


Training  I 

Management  j 

Considerations  i 

AIT 

BASIC 

NCO 

ADVANCE 

NCO 

|  office:? 

COURSE 

1 

Prescribed  Inst/Stu. 
Ratio 

* 

Time  Period  Over 

Which  Instruction 

Is  Scheduled 

5  wks 

3  dys 

1 1  wks 

1  day 

13  wks 

1  wk 

2  cy  ■> 

Total  Hours  Allocated 
For  Course 

280 

458 

523 

5  6 

Hours  For  Training 

102 

64.9 

36.8 

42. 

i  Hours  For  Evaluation 

1 _ 

17 

6 

1.7 

*Currently,  the  unit  is  authorized  36  instructors.  Instructors  are  divided 
into  sections,  each  section  training  one  AIT  cycle.  The  instructor/student  ratio 
depends  upon  the  input  of  the  cycle  which  has  ranged  from  15  students  to  40  stu¬ 
dents.  A  ratio  of  1  Instructor  per  5  students  is  desired. 


FIELD  ARTILLERY 


HONEST  JOHN 


Training 

Management 

Considerations 

AIT 

BASIC 

NCO 

ADVANCE 

NCO 

j  OFFICER 

j  COURSE 

Prescribed  Inst/Stu. 
Ratio 

* 

- - 

Time  Period  Over 

Which  Instruction 

Is  Scheduled 

5  wks 

3  dys 

1 1  wks 

1  day 

13  wks 

1  wk 

2  d  y , 

Total  Hours  Allocated 
For  Course 

280 

458 

523 

-6 

Hours  For  Training 

102 

64.9 

36.8 

4  2 . 

1  Hours  For  Evaluation 

1 _ 

17 

6 

1.7 

*Currently,  the  unit  is  authorized  36  instructors.  Instructors  are  divided 
into  sections,  each  section  training  one  AIT  cycle.  The  instructor/student  ratio 
depends  upon  the  input  of  the  cycle  which  has  ranged  from  15  students  to  40  stu¬ 
dents.  A  ratio  of  1  instructor  per  5  students  is  desired. 


FIELD  ARTILLERY 


LANCE 


Instructional  Media 


1.  Field  Trips 

2.  Training  Devices 

3.  Audio  Tape  Recordings 

4.  Transparencies 

5.  Filmstrips 

6.  Still  Pictures 

7.  Printed  Material 

8.  Television 

9.  Motion  Pictures 

10.  Actual  Equipment 

11.  Instructor 

12.  Other: 


Totals 


Course  Objectives  Achieved  With  Various  Media  (Hrs) 


-AH_ 


15 


180 


204 


BASIC 


96.7 

62.9 


159.6 


LANCE 

CADRE 


48.8 


0.9 

96.7 

3.2 


159.6 


ADV 

JiLiL 


3.4 


6.8 

7.9 


18. 


*A11  training  is  conducted  in  conjunction  with  training  devices. 


FIELD  ARTILLERY 


FIELD  ARTILLERY 


LANCE 


End  of  Course 
Proficiency 

Percent  of  Total  Evaluation 

i 

! 

BASIC 

LANCE 

ADV 

1 

Unit  Training  | 

Measurement 

AIT 

NCO 

CADRE 

NCO 

ATT 

|  ORTT  | 

1.  Type  of  Measure 

t 

a.  Norm  Referenced 
(curve) 

100 

100 

100 

s 

b.  Crlt.  Ref.  (go/ 
no  go) 

100 

100 

100 

i 

2.  Type  of  Evaluation 

! 

a.  Paper  and  Pencil 
Test 

100 

100 

100 

b.  Hands-On,  Part 
Task 

50 

| 

c.  Performance  with 
Training  Devices 

50 

1 

i 

1 

d.  Crew  Drill,  Gun¬ 
ner's  Test 

e.  Integrated  Test 
of  Terminal  Per¬ 
formance  Require¬ 
ments) 

100 

100 

f.  Other: 

' 

_ L 

•A  I 


End  of  Couise 
P  t  o  i  ic  uirtcy 
Mcosurtnen  : 


Evaluu: ion  of  Firing 
Prof ie ioncy 

Crew  Performance 
>  Live  Fire. 

!  Simulated  Fire 

'  Dry  Fire 

t 

*  Individual  Verform- 

i 

i  ance 

Live  Fire 

i 

i  Simulated  Fire 

1  Dry  Fire 

i 


FIELD  ARTILLERY 
LANCE 


FIELD  ARTILLERY 


LANCE 


Training 

Management 

Coneideretiona 

AIT 

BASIC 

NCO 

LANCE 

CADRE 

Prescribed  Inst/Stu. 
Ratio 

1:3 

Time  Period  Over 

Which  Instruction 

Is  Scheduled 

7  wks 

10  wks 

4  dys 

7  wks 

Total  Hours  Allocated 
For  Course 

216 

432.0 

293.8 

Hours  For  Training 

204 

159.6 

159.6 

Hours  For  Evaluation 

12 

■  ■  —  - 

14.2 

14.2 

FIELD  ARTILLERY 
SERGEANT 


—  instructional  Method 

1.  Lecture 

2.  Conference 

3.  Demonstration 
4*  Practical  Exercise 

5.  Peer  Instruction 

6.  Instructor  Guidance 
and  Critique  With 
Small  Group 

7.  Individualized, 
Self-Paced 

8.  Group  Paced 

9.  Self  Study 

10.  Guest  Speaker 

11.  Case  Study 

12.  Seminar 


FIELD  ARTILLERY 


SERGEANT 


Course  Objectives  Achieved  With  Various  Media  ( 


Instructional  Media 

AIT 

SGT  Missile 
Batterv 

BASIC 

NCO 

ADVANCE 

NCO 

1. 

Field  Trips 

12 

2. 

Training  Devices 

* 

16.2 

6.9 

4.4 

19.5 

3. 

Audio  Tape  Recordings 

4. 

Transparencies 

12 

5. 

Filmstrips 

6. 

Still  Pictures 

7. 

Printed  Material 

8. 

Television 

.5 

1.3 

1.4 

9. 

Motion  Pictures 

10. 

Actual  Equipment 

78 

72.5 

32.6 

4.4 

43.9 

11. 

Instructor 

59 

25.8 

24.2 

1 

35.9 

12. 

Other : 

Totals 

161 

115 

65 

_ _ 

_ %L_Z_ 

*A11  training  is  conducted  in  conjunction  with  training  devices. 


FIELD  ARTILLERY 


SERGEANT 


Practical  Exercises 


AIT 


Amount  of  Practice 


SGT  Missile 
_ PflUfigY  - 


BASIC 

NC.Q 


CREW  DRILL 
Live  Fire 

Simulated  Fire 


12 


72.5 


32.6 


Dry  Fire 

INDIVIDUAL  DRILL 
Live  Fire 

Simulated  Fire 


Dry  Fire 


105.4 


FIELD  ARTILLERY 


SERGEANT 


End  of  Course 
Prof iclency 
Measurement 


Test  Trials  or  Rounds  Per  Trainee  (Hrs) 


AIT 


Missile 

Battery 


BASIC 

NCO 


ADV 

NCO 


SGT 
OFFICER 


ATT/ORTT 


Evaluation  of  Firing 
Proficiency 

Crew  Performance 
Live  Fire 

Simulated  Fire 

Dry  Fire 

Individual  Perform¬ 
ance 

Live  Fire 

Simulated  Fire 


19 


72.5 


32.6 


43.9 


loot  , 

1  Practice 
rd/VPN 


Dry  Fire 


FIELD  ARTILLERY 


Training 

Management 

Considerations 

AIT 

Prescribed  Inst/Stu. 
Ratio 

Time  Period  Over 

Which  Instruction 

Is  Scheduled 

7  wks 

Total  Hours  Allocated 
For  Course 

280 

Hours  For  Training 

161 

Hours  For  Evaluation 

19 

BASIC 

ADV 

NCO 

NCO 

1 1  wks 

2  dys 

13  wks 

466 

523 

65 

9.8 

10.3 

1 

FIELD  ARTILLERY 


PERSHING 


Hours  of 

Instruction  For  Each  Level  of  Training 

Instructional  Method 

AIT 

?SMC* 

PLSC** 

BASIC 

NCO 

PERSHING 

NCO 

ADV. 

NCO 

- , 

OFFICER 

1.  Lecture 

2.  Conference 

9 

L04.9 

7.4 

26.7 

37.9 

9.4 

34.1 

3.  Demonstration 

9 

10.7 

1.7 

0.9 

3.5 

3.5 

4.  Practical  Exercise 

180 

233.9 

48.5 

55.6 

119.4 

0.9 

98.3  i 

5.  Peer  Instruction 

6.  Instructor  Guidance 
and  Critique  With 
Small  Group 

7.  Individualized, 
Self-Paced 

8.  Group  Paced 

9.  Self  Study 

10.  Guest  Speaker 

11.  Case  Study 

12.  Seminar 

13.  Computer-Assisted 
Instruction 

14.  Programmed  Instruc¬ 
tion 

15.  Other: 

90*** 

4.3 

2.5 

4.3 

8.7 

i 

1 

1 

1 

1 

1 

| 

i 

i 

I 

1 

j 

1 

Total  Hours  of 

Instruction 

198 

353.8 

58.4 

88.3 

166.9 

13.8 

135.9 

*PSMC  -  Pershing  System  Maintenance  Course 

**PLSC  -  Pershing  Laying  Specialist  Course 

***PE  is  incorporated  into  Peer  Instruction 
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FIELD  ARTILLERY 


PERSUING 


Aaou 

pt  of  Practice  (Hre) 

Practical  Exarclaaa 

AIT 

PSMC 

PLSC 

BASIC 

NCO 

PERSHING 

NCO 

ADV. 

NCO 

OFFICER 

CREW  DRILL 

Live  Fira 

Simulated  Fira 

Dry  Fira 

INDIVIDUAL  DRILL 

Liva  Fira 

Siaulatad  Fira 

Dry  Fira 

54 

233.9 

48.5 

55.6 

119.4 

' 

0.9 

98.3 

FIELD  ARTILLERY 


PERSHING 


End  of  Course 

Prof iciency 

Percent  of 

Total  Evaluation 

BASIC 

PER 

ADV 

IffliH 

Measurement 

AIT 

PSMC 

PLSC 

NCO 

NCO 

NCO 

OFF 

ATT* 

I  ORTT** 

I.  Type  of  Measure 

a.  Norm  Referenced 
(curve) 

43 

29 

100 

58 

b.  Crit.  Ref.  (go/ 
no  go) 

100 

57 

71 

42 

100+ 

2.  Type  of  Evaluation 

■ 

[ 

|| 

a.  Paper  and  Pencil 
Test 

43 

29 

100 

58 

100 

b.  Hands-On,  Part 
Task 

57 

71 

42 

c.  Performance  with 
Training  Devices 

d.  Crew  Drill,  Gun¬ 
ner's  Test 

j 

e.  Integrated  Test 
of  Terminal  Per¬ 
formance  Require¬ 
ments) 

100 

100 

i 

i 

1 

f.  Other:  Perform- 

100 

I 

!  ance  with  equip- 

1 

1 

ment  and  train- 

1 

1 

ing  devices 

1 

*ATT  -  Army  Training  Test 

**ORTT  -  Operational  Readiness  Training  Test 
+Excellent ,  Satisfactory,  Unsatisfactory 
-H-Combat  Ready,  Not  Combat  Ready 


FIELD  ARTILLERY 


PERSHING 


End  of  Course 
Proficiency 
Measurement 


AIT 


Test  Trials  or  Rounds  Per  Trainee  (Hrs) 


PSMC 


PLSC 


BASIC 

NCO 


PER 

NCO 


|ADV 

NCO 


OFF 


ORTT/ATT 


Evaluation  of  Firing 
Proficiency 

Crew  Performance 
Live  Fire 

Simulated  Fire 

Dry  Fire 

Individual  Perform¬ 
ance 

Live  Fire 

Simulated  Fire 
Dry  Fire 


20 


233.9 


48.5 


55.6 


119.4 


0.9 


98.3 


1002* 

1  Practice 
rd/btry 


*The  overall  adjectival  rating  will  be  determined  by  the  chief  umpire  based 
upon  the  narrative  reports  of  subordinate  umpires.  Narrative  reports  will  high¬ 
light  the  strong  and  weak  points  of  the  tested  unit  and  will  include  such  matters 
as  the  validity  of  unit  procedures,  soundness  and  effectiveness  of  unit  SOP,  and 
the  levels  of  performance  of  specific  functions  and  missions.  Any  procedural 
violation  that  could  result  in  a  failure  to  deliver  a  reliable  missile  on  target 
will  be  cause  for  a  rating  of  unsatisfactory  for  that  mission.  Any  failure  or 
questionable  launch  will  result  in  that  mission  being  fired  by  another  unit. 
Failure  to  meet  a  TOT  due  to  other  than  equipment  malfunction  or  improper  mainte¬ 
nance  procedures  in  the  case  of  a  malfunction,  will  be  cause  for  a  mission  to  be 
rated  unsatisfactory.  An  unsatisfactory  rating  in  any  area  will  preclude  an  over¬ 
all  award  of  excellent.  An  overall  rating  of  unsatisfactory  will  result  when  the 


unit 

Is 

given  an  unsatisfactory 

rating 

in  any  one 

of 

the  areas  in  Column  1  or  in 

three  of 

the  areas  in  Column  2, 

listed 

below. 

(a) 

Column  1 . 

(b) 

Column  2. 

1. 

Tactics 

1. 

CBR  defense. 

2. 

Communication. 

2. 

Military  intelligence. 

3. 

Operations  and  firing. 

3. 

Code  of  conduct. 

4. 

Survey. 

4. 

Organizational  maintenance 

FIELD  ARTILLERY 


PERSHING 


Training 

Management 

Considerations 

AIT 

PSMC 

PLSC 

BASIC 

NCO 

PER 

NCO 

ADV 

NCO 

OFFICER 

Prescribed  Inst/Stu. 
Ratio 

Time  Period  Over 

Which  Instruction 

Is  Scheduled 

15 

vks 

2  wka 

1  day 

6  wks 

2  dys 

13 

wks 

6  wks 

Total  Hours  Allocated 
For  Course 

280 

596.3 

83.2 

252.5 

523 

259 

Hours  For  Training 

198 

353.8 

58.4 

88.3 

166.9 

13.8 

135.9 

Hours  For  Evaluation 

20 

72.3 

14.3 

8.5 

23.6 

.9 

21.9 

FIELD  ARTILLERY 


00  O  CO  IN  in 
vO  CO  -H 

CN  00  00  CO  — « 

H  H  H  ON 

on  cm  in  o  o 

CN  os  <T  m 


JE  vt  X  <0 

J_4 

D  Mtfl  <  O 
£  OHHZ 

UJfi  C/3  H 

coo 

3  4)  o  «  J 
►J  ^  pl«  £  ad 


o 

co 

C  m  C  vO 
O  </>  O  r* 

•H  -H  00 

4J  r-4  *-»  00  SO 
'  U  O  O  ON  CO 
<D  m  0)  CO  <N 

1/5  s  w  2  _r 

c  c 

0  0)  O  V  — i 

■W  00  •>-1  oo«v 
(A  (S  71  ca 
rl  U  H  *J 
3  to  3  c/i 
o.  a 

0  4J  0  T3 
m  m  >-i  0 
a.  — <  pi  <n 


« 

o 

ON  o 

z 

vo  r- 

o 

CO  O 

K 

m  o  cn 

ON 

o  o 

o! 

rH  sf  VD 

VO 

•>  •> 

•"3 

</>•  ON  •* 

1 

<r 

C  <r  oo 

•  in 

o  — 

</> 

o  </y  co 

H 

vO  O'  m 

X  ON 

•H  </>• 

C/3 

00  CM  </> 

dd  -<r 

< 

<* 

u  00 

W 

co  <r> 

•s,,  » 

00 

u  co  •a 
4)  X  £ 

£ 

X  M 

Z  CN 

z 

X 

o 

in  <3 

</> 

V4 

C/3  3 

EC 

u  o  oo 

o 

00 

a)  o 

W  N 

4J 

4-» 

d 

T3  O  ftd 

XXX 

a) 

0 

•H 

CO  *H 

CJ 

w 

X 

d 

4)  *-*  *-* 

C.  -U  JJ  T3 
3  -H  -r.  C 
<d  c  c  -h 
J3DS 


•H  u3 
H  id  m 
X  m  id 
S  H  S 


N  N  N  N 

S§  t§  t§  ^  2 

a> 

SC  H  ^  H  W 

m  cm  cnj  <r  <D 

»h  cn  «<r  0 

B  t3  g  T>  © 

3  0)  9  a)  o 

e  u  g  m  oo 

•H  *H  M  *H  K 

d  co  c  co  o 

M  4)  •H  0)  o 

xc2o« 


h  o  oo  m  in 
O  CO  00  >3-  co 
ONr^fOvOsi 
«««•>•• 
00  O  -H  ^  ON 

m  cm  ^  »n 

<f  00  M 


M  <  H 

0)  H  MW 
X  w  H  ^  w 
O  CO  H 

C  4-»  MO 

3  to  Z  X  Z 

co  OJ  w  w  « 

W  H  O  c/3  H 


o 

VO 

CN  o 
-© 
0)  00  sf 

u  </>  •* 

«0  <f 

m  m 

d  ON  </> 

3  z 

c/3  V-4 

In  o 

MM*-* 
0^0 
>-  s  £ 

4~»  Q) 

C  a)  H 


© 

00 

</>  ro  co 

a)  o  <f  a)  ^ 
60  O  *  O  * 
*0  co  m  co  co 

M  M  </>  M  </> 

•c  ^  n 

£l  3  O  3  e> 

I  4)  C/3  CO  C/3  CM 

<  o  o 

M  H  M  tl 
c  4J  M  U  00 

•h  d  <0  c  h 

<0  o  B  0  flfl 

iu  wu  J 


d  m 

O  4) 

O.  >*  4) 
(fl  W  lw 
a)  nJ  m 

:*  «  w 


c 

Z  0)  0) 

o  a.  c 

M  0 

h  *j  a 

M  CO  0 

£  o  u 

P  O 


O  Q 
w  w 

w  o  2  •• 

N  2  M  ft! 


CN 

CN 

<0 

B 

•— d 

4-1 

U 

X 

to 

o 

*t3 

<T 

o 

CN 

CM 

O 

co 

z 

M 

<1> 

CO 

V) 

M 

W) 

OO 

U 

•H 

0) 

M 

c 

«H 

U 

4J 

M 

‘H 

U 

d 

4J 

M 

a* 

u 

0) 

CO 

c 

a 

M 

> 

M 

co 

>< 

PQ 

PQ 

3 

© 

*H 

w 

H 

w 

O 

\  o 

W  OtC 

a:  o 

W  o' 

M  d~4 

k  n  (l 
O  U) 
ci.  a!  w 

dd  M  > 

b  P  m 
in  O'  m 


FIELD  ARTILLERY 


DESCRIPTION  OF  TRAINING  DEVICE  FOR  THE 
105mm,  155mm,  175nm  &  8  inch 

OBC 

14.5  Trainer  M31 

Sub-caliber  device,  can  be  mounted 
in  tube  of  howitzer  or  mounted  on 
tripod,  fires  a  14.5ram  projectile 
giving  off  a  puff  of  smoke,  used 
for  OF,  FB  and  FDC  training. 
(Training  is  applicable  to  all 
artillery  weapons.) 


Course  of  Instruction 
Utilizing  Training 
Device 

Title 

Total  Number 
of  Hours 

Number  of  Instructional 
Hours  Scheduled  for 
Training  Device 

Total  Amount  of  Time 
Each  Trainee  Uses 
Device 

Phase,  Period,  or 
Block  of  Course 
Where  Device  is  Used 


Skills,  Functions,  Decision 
Processes,  or  Computational 
Procedures  Practiced 
with  Training  Device 


First  of  Shoot 


FB  training 
OF  training 
FDC  training 
jFADAC  training 


Level  of  Training 


Title  and  Nomenclature 
of  Training  Device 


Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Costa 

Cost  of  Each  Device 

Number  of  Devices 
Required  per  Course 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Coat  Per  Round  (Where 
Appropriate) 


FIELD  ARTILLERY 


DESCRIPTION  OF  TRAINING  DEVICE  FOR  THE 


Honest  John 


Level  of  Training 

AIT 

Title  and  Nomenclature 
of  Training  Device 

Honest  John  Rocket  M31  and  M50  with 
associated  equipment 

Description  of 

Training  Device 

Training  is  accomplished  using  inert 
practice  rocket  motor,  and  war¬ 
head.  Everything  else  used  in 
training  is  actual  equipment 
used  in  live  firing 

1 

Course  of  Instruction 

Utilizing  Training 

Device 

1 

Title 

FA  Rocket  Crewman  15F10 

Total  Number 
of  Hours 

280  1 

i 

i 

Number  of  Instructional 

Hours  Scheduled  for 
Training  Device 

i 

102 

Total  Amount  of  Time 

Each  Trainee  Uses 

Device 

102 

i 

Phase,  Period,  or 

Block  of  Course 

Where  Device  is  Used 

1 

entire  course  j 

i 

i 

Skills,  Functions,  Decision 
Processes,  or  Computational 
Procedures  Practiced 
with  Training  Device 

1 

Rocket  assembly  l 

Electrical  Checkout 

Arming 

Disarming  l 

Firing  Procedures 

Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Costs 

Cost  of  Each  Device 

Number  of  Devices 
Required  per  Course 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Cost  Per  Round  (Where 
Appropriate) 


FIELD  ARTILLERY 


DESCRIPTION  OF  TRAINING  DEVICE  FOR  THE 


Lance 


Level  of  Training 

AIT 

Title  and  Nomenclature 
of  Training  Device 

GM,  Main  assemblage.  Training,  M6 

Description  of 

Training  Device 

An  inert  training  missile,  contain¬ 
ing  simulated  propellants  and  no 
pyrotechnic  devices. 

1 

Course  of  Instruction 

Utilizing  Training 

Device 

: 

Title 

15D10 

Total  Number 
of  Hours 

1 

i 

20A  ! 

Number  of  Instructional 
Hours  Scheduled  for 
Training  Device 

; 

110  j 

Total  Amount  of  Time 

Each  Trainee  Uses 

Device 

! 

1  1 

!  110  i 

1  I 

Phase,  Period,  or 

Bloc!-  of  Course 

Where  Device  is  Used 

1 

i  i 

!  i 

1 

i 

Skills,  Functions,  Decision 
Processes,  or  Computational 
Procedures  Practiced 
with  Training  Device 

1 

1 

Each  individual  is  learning  every 
crewman's  job  in  a  lance  crew. 

7,  .  1 


Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Costs 

Cost  of  Each  Device 

Number  of  Devices 
Required  per  Course 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Cost  Per  Round  (Where 
Appropriate) 


FIELD  ARTILLERY 


DESCRIPTION  OF  TRAINING  DEVICE  FOR  THE 
Lance 


Level  of  Training 


Title  and  Nomenclature 
of  Training  Device 


Description  of 
Training  Device 


AIT 


M33  Control  surfaces 


Control  surfaces  (fins) 
missile . 


for  lance 


Course  of  Instruction 
Utilizing  Training 
Device 

Title 

Total  Number 
of  Hours 

Number  of  Instructional 
Hours  Scheduled  for 
Training  Device 

Total  Amount  of  Time 
Each  Trainee  Uses 
Device 


15D10 


204 


110 


110 


Phase,  Period,  or 
Block  of  Course 
Where  Device  is  Used 


Skills,  Functions,  Decision  Used  in  conjunction  with  learning 
Processes,  or  Computational  lance  crew  drills. 

Procedures  Practiced 
with  Training  Device 


7.i  7 


Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Costs 

Cost  of  Each  Device 

Number  of  Devices 
Required  per  Course 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Cost  Per  Round  (Where 
Appropriate) 


FIELD  ARTILLERY 


DESCRIPTION  OP  TRAINING  DEVICE  FOR  THE 
Line* 


Level  of  Training 

AlT 

Title  and  Nomenclature 

Warheads,  Type  2,  M201  [ 

of  Training  Device 

| 

Description  of 

Simulated  high  explosive  warhead 

Training  Device 

for  lance. 

i 

i 

i 

’ 

Courfie  of  Instruction 

Utilizing  Training 

Device 

i 

Title 

jl5D10 

Total  N'-i.lier 

of  Hours 

204 

Number  of  Instructional 

1 

i 

Hours  Scheduled  for 

1  110 

Training  Device 

1 

I 

To  cal  Amount  of  Time 

! 

1  110 

Each  Trainee  Uses 

| 

Device 

j 

i 

Phase.,  Period,  or 

1 

1 

Block  ot  Course 

Where  Device  is  Used 

Skills,  Functions,  Decision 

Used  in  mating/demating  operations 

Processes,  or  Computational 

and  fire  missions. 

Procedures  Practiced 

with  Training  Device 

Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Costs 

Cost  of  Each  Device 

Number  of  Devices 
Required  per  Course 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Cost  Per  Round  (Where 
Appropriate ) 


FIELD  ARTILLERY 


DESCRIPTION  OF  TRAINING  DEVICE  FOR  THE 
SGT  Missile 


Level  of  Training 


AIT 


Title  and  Nomenclature 
of  Training  Device 


Description  of 
Training  Device 


Course  of  Instruction 
Utilizing  Training 
Device 

Title 

Total  Number 
of  Hours 

Number  of  Instructional 
Hours  Scheduled  for 
Training  Device 

Total  Amount  of  Time 
Each  Trainee  Uses 
Device 

Phase,  Period,  or 
Block  of  Course 
Where  Device  is  Used 


SGT  Missile  Training  Device  3G52 


SGT  Missile  Training  Set 


SGT  Missile  Crewman  15B10 

142 

94 


55  (Pract) 


i  55  hrs  of  142  hrs 


J 


Skills,  Functions,  Decision 
Processes,  or  Computational 
Procedures  Practiced 
with  Training  Device 


Learns  mating,  and  firing  procedure^ 


Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Costs 

Cost  of  Each  Device 

Number  of  Devices 
Required  per  Course 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Cose  Per  Round  (Where 
Appropriate) 


FIELD  ARTILLERY 


Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Costs 

Cost  of  Each  Device 

Number  of  Devices 
Required  per  Couree 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Cost  Per  Round  (Where 
Appropriate) 


I 


FIELD  ARTILLERY 


DESCRIPTION  OF  TRAINING  DEVICE  FOR  THE 
SGT  MlsBile 


Level  of  Training 

AIT 

Title  and  Nomenclature 
of  Training  Device 

SGT  Missile  OMTS  Training  Device 
3G100 

Description  of 

Training  Device 

Mockup  of  Organizational  Maintenance! 
Test 

1 

Course  of  Instruction 

Utilizing  Training 

Device 

Title 

SGT  Missile  Crewman  15B10  j 

Total  Number 
of  Hours 

1 

I 

142  ! 

Number  of  Instructional 
Hours  Scheduled  for 
Training  Device 

j 

20 

Total  Amount  of  Time 

Each  Trainee  Uses 

Device 

20 

Phase,  Period,  or 

Block  of  Course 

Where  Device  is  Used 

20  hrs  of  142  hrs 

Skills,  Functions,  Decision 
Processes,  or  Computational 
Procedures  Practiced 
with  Training  Device 

Operational  Training  of  OKTS  1 

Procedures  1 

1 

i 

! 

I'  * 


Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Costs 

Cost  of  Each  Device 

Number  of  Devices 
Required  per  Course 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Cost  Per  Round  (Where 
Appropriate) 


FIELD  ARTILLERY 


DESCRIPTION  OF  TRAINING  DEVICE  FOR  THE 


SGT  Missile 


Title  and  Nomenclature  SGT  Missile  Guidance  Section 

of  Training  Device  Training  Device  3G100 


Description  of  Mockup  of  Missile  Guidance  Section 

Training  Device 


Course  of  Instruction 
Utilizing  Training 
Device 

Title  SGT  Missile  Crewman  15B10 

Total  Number 

of  Hours  142 

Number  of  Instructional  i 

Hours  Scheduled  for  I 

Training  Device  j  20 

I 

Total  Amount  of  Time  | 

Each  Trainee  Uses 

Device  i  20 

Phase,  Period,  or 

Block  of  Course  20  hrs  of  142  hrs 

Where  Device  is  Used 

l 

Skills,  Functions,  Decision  Test  &  Checkout  procedures  of 
Processes,  or  Computational  Guidance  Section 
Procedures  Practiced 
with  Training  Device  i 


Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following ; 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Costs 

Cos  t  of  Each  Device 

Number  of  Devices 
Required  per  Course 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Co6t  Per  Round  (Where 
Appropriate) 


FIELD  ARTILLERY 


DESCRIPTION  OF  TRAINING  DEVICE  FOR  THE 


SGT  missile 


Level  of  Training 

AIT 

Title  and  Nomenclature 
of  Training  Device 

SGT  Missile  Rocket  Motor  & 

Initiator  Assembly 

Description  of 

Training  Device 

Mockup  of  SGT  Missile  Rocket  Motor 
and  Initiator  Assembly 

| 

! 

Course  of  Instruction 

Utilizing  Training 

Device 

( 

Title 

SGT  Missile  Crewman  15B10 

Total  Number 
of  Hours 

142 

Number  of  Instructional 
Hours  Scheduled  for 
Training  Device 

1 

Total  Amount  of  Time 

Each  Trainee  Uses 

Device 

1 

Phase,  Period,  or 

Block  of  Course 

Where  Device  is  Used 

1  hr  of  142  hrs. 

; 

- - - —  -  -  -  -  i 

Skills,  Functions,  Decision 
Processes,  or  Computational 
Procedures  Practiced 
with  Training  Device 

— 

Learns  installation  of  initiator 
device 

Learns  how  to  check  Rocket  Motor 
Thermometers 

Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Costs 

Cost  of  Each  Device 

Number  of  Devices 
Required  per  Course 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Cost  Per  Round  (Where 
Appropriate) 


DESCRIPTION  OF  TRAINING  DEVICE  FOR  THE 
Pershing 


Level  of  Training 

AIT 

Title  and  Nomenclature 
of  Training  Device 

Missile  (Trainer,  Hayes)  XM61 

Description  of 

Training  Device 

Missile  has  same  physical  character¬ 
istics  as  tactical  round.  Trainer 
has  no  electrical  capabilities.  > 

Trainer  is  presently  used  for 
assembly  and  disassembly  oper¬ 
ations  . 

Course  of  Instruction 

Utilizing  Training 

Device 

Title 

Total  Number 
of  Hours 

i 

Missile  Aasembly  &  Firing  Battery  \ 
Operations 

MA  -  67  /  FBO  -  54-121 

Number  of  Instructional 
Hours  Scheduled  for 
Training  Device 

121 

Total  Amount  of  Time 

Each  Trainee  Uses 

Device 

121 

j 

Phase,  Period,  or 

Block  of  Course 
\  Where  Device  is  Used 

i 

1 

1 

Skills,  Functions,  Decision 
Processes,  or  Computational 
Procedures  Practiced 
with  Training  Device 

Simulated  firings 

Recapture  techniques 

Assembly  of  missile 

Firing  battery  operations 

B* 


Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Coats 

Cost  of  Each  Device 

Number  of  Devices 
Required  per  Course 

E  .pected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Cost  Per  Round  (Where 
Appropriate) 
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FIELD  ARTILLERY 


DESCRIPTION  OF  TRAINING  DEVICE  FOR  THE 
Pershing 


Level  of  Training 

AIT 

Title  and  Nomenclature 
of  Training  Device 

Warhead  Trainer  XM95E1 

Description  of 

Training  Device 

Almost  same  physical  character¬ 
istics  as  tactical  round,  electri¬ 
cal  capability  for  T  4127  A  Test 

Course  of  Instruction 

Utilizing  Training 

Device 

Title 

Firing  Battery  Operations 

Total  Number 
of  Hours 

54 

Number  of  Instructional 
Hours  Scheduled  for 
Training  Device 

54 

Total  Amount  of  Time 

Each  Trainee  Uses 

Device 

20 

Phase,  Period,  or 

Block  of  Course 

Where  Device  is  Used 

Skills,  Functions,  Decision 
Processes ,  or  Computational 
Procedures  Practiced 
with  Training  Device 

Assembly  of  warhead  section  to 
missile  electrical  test  4  check¬ 
out,  nuclear  weapons  training 

Percentage  of  Total  Firing 
Practice  for  the  Weapon 


Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Costa 

Coat  of  Each  Device 

Number  of  Devices 
Required  per  Courae 

Expected  Life  of 
Device 

Maintenance  Coats  Per 
Year 

Coat  Par  Round  (Where 
Appropriate) 


APPENDIX  F  FIELD  ARTILLERY 

DESCRIPTION  OF  WEAPONS  TRAINING 
FOR  THE  155mm  HOWITZER  (M-109) 
AND  THE  8-INCH  HOWITZER  (M-110) 

INTRODUCTION 


GENERAL 

The  tactical  mission  of  the  United  States  Field  Artillery 
la  to  provide  continuous  and  timely  fire  support  to  the  maneuver 
force  commander  by  destroying  or  neutralizing,  in  priority,  those 
targets  that  jeopardize  the  accomplishment  of  his  mission.  In 
order  to  accomplish  this  mission,  the  Field  Artillery  will: 

1.  Support  the  maneuver  forces  with  timely,  close  and  accurate 
fires  on  hostile  maneuver  elements,  to  include  nuclear,  bio¬ 
logical,  and  chemical,  as  authorized  and  required. 

2.  Deliver  counterbattery  fires  throughout  the  range  of  each 
weapon  system. 

3.  Give  depth  to  combat  by  delivering  fires  on  logistical 
installation,  reserves,  command  posts,  cosmninication 
facilities,  and  other  targets  throughout  the  area  of 
Influence  of  the  supported  force.1 

The  development  of  nuclear,  biological,  and  chemical  weapons 
and  their  delivery  systems  has  had  an  Impact  on  the  tactics  of  all 
combat  arms.  Even  though  nuclear  weapons  may  not  be  employed,  they 
pose  a  constant  threat  to  all  operations.  When  the  threat  of  nuclear 
war  exists,  non-nuclear  war  will  assume  many  of  the  aspects  of 
nuclear  war  including  detailed  planning  for  the  initiation  of  nuclear 
combat  and  a  continuing  analysis  of  friendly  vulnerability.  Similar¬ 
ly,  those  tactics  which  are  applicable  to  the  employment  of  ertlllery 
in  non-nuclear  warfare  are  applicable  imder  biological  and  chemical 
conditions . 
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Artillery  uuits  are  employed  by  divisions,  corps,  and  field 
armies.  Field  Artillery  battalions  organic  to  a  division  artillery 
provide  the  minimum  fire  support  required  for  the  maneuver  units  of 
the  division.  Field  artillery  battalions  may  be  assigned  one  of  four 
standard  tactical  missions.  Listed  in  descending  order  by  degree 
of  centralised  control  retained,  they  are:  (1)  general  support; 

(2)  general  support-reinforcing;  (3)  reinforcing;  and  (4)  direct 
support.  The  responsibilities  inherent  to  each  of  these  standard 
missions  are  reflected  in  Table  F-l.  The  155mm  and  8-inch  self- 
propelled  howitzers  are  found  only  In  the  Mechanized  Infantry  and 
Armored  Division  Artillery's  Battalions.  The  specific  organization 
of  these  DIVARTYs  Is  as  shown  in  Figure  F-l.  It  should  be  noted  that 
the  field  artillery  elements  of  any  division  must  enjoy  mobility 
that  la  equal  to,  or  greater  than,  the  mobility  of  the  supported 
maneuver  forces.  The  artillery  organic  to  a  division  is  the  min¬ 
imum  required  for  combat,  however,  additional  artillery  support, 
when  required,  is  provided  by  Corps  Artillery.  The  functions  of 
Corps  Artillery  are:  (1)  Augment  the  fires  of  division  artillery; 

2 

(2)  provide  long-range  flrea;  and  (3)  provide  counterbattery  fires. 

FIELD  ARTILLERY  SYSTEMS 

The  United  States  Army's  Field  Artillery  weapons  are  classified 
as  cannons  or  missiles.  Cannons  are  classified,  by  type,  as  guns, 
howitzers,  or  mortars.  Guns  have  relatively  long  barrels,  operate 
with  a  relatively  low  angle  of  fire  and  have  a  high  muzzle  velocity. 
Howitzers  have  medium  length  barrels  (between  those  of  guns  and  mor¬ 
tars)  and  operate  with  a  relatively  high  angle  of  fire,  and  have  a 
medium  muzzle  velocity.  Mortars  normally  operate  with  the  highest 
angle  of  fire  and  have  the  lowest  muzzle  velocity,  and  are  not  nor¬ 
mally  employed  by  field  artillery.  Additionally,  Field  Artillery 
cannons  are  further  classified  according  to  caliber  (tube  dlamater), 
as  follows:  (1)  Light.  120mm  or  less;  (2)  Medium.  Greater  than 


120mm  but  not  greater  than  160mm;  (3)  Heavy.  Greater  than  ]  60mm  but 
not  greater  than  210mm:  (4)  Very  Heavy.  Greater  than  210mm.  (Very 
heavy  cannons  are  not  employed  by  active  Army  field  artillery  units.) 
Missiles,  on  the  other  hand,  are  classified,  by  type,  as  rockets  or 

3 

guided  missiles,  and  further  classified  by  range  characteristics. 

Field  Artillery  weapons  are  further  classified  according  to 
their  method  of  transport,  as  follows:  (1)  Towed.  Weapons  mounted 
on  carriages  designed  to  be  towed  or  transported  by  a  separate 
vehicle  (generally  termed  a  prime  mover).  A  towed  weapons  may  be 
auxiliary  propelled  by  a  mounted  propulsion  means;  (2)  Self-Pro¬ 
pelled  (SP) .  Cannons  and  launchers  installed  on  carriages  which 
provide  automotive  power  for  the  vehicle  and  the  weapons;  and  (3) 
Aerial.  Artillery  weapons  mounted  upon  or  structurally  inte-. 

grated  with  aircraft,  which  serve  as  the  primary  means  of  mobility 

4 

and  from  which  the  weapons  can  be  fired. 

All  Field  Artillery  battalions  are  self-sustaining.  The 
battalion  is  both  a  tactical  and  an  administrative  organization. 

Within  each  battalion,  the  number  of  "firing"  and  nonfiring" 
batteries  is  prescribed  by  the  appropriate  battalion  table  of 
organization  and  equipment  and  depends  on  the  mission  and  assign¬ 
ment  of  the  battalion.  The  "firing"  unit  is  the  cannon  (howitzer/ 
gun)  battery.  The  "nonfiring"  units  include  the  HQ  &  HQ  battery; 
the  HQ,  HQ  &  Service  Battery;  and  Service  Battery.'* 

The  battery  is  the  smallest  tactical  and  administrative  unit  of 
the  Artillery  Battalion.  Normally,  the  battery  relies  upon  battalion 
for  administrative  and  logistical  support.  In  a  counterinsurgency 
operation,  the  battery  may  be  self-sustaining  or  may  be  satellited  on 
other  units  for  support.  The  mission  of  the  Field  Artillery  Cannon 
Battery  is  to  provide  the  firing  component  of  the  Field  Artillery 
Cannon  Battalion  and  to  furnish  its  portion  of  the  battalion  communica¬ 
tions  system.  The  Cannon  Battery  has  the  personnel  and  equipment 
necessary  to  deliver  fire,  communicate,  move  and  perform  limited 

^Chapter  2,  FM  6-20,  August  1973 
^FM  6-20,  August  1973 
5  Ibid 
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administration.  Cannon  batteries  with  organic  lur..u  I  observers  have 
a  significant  target  acquisition  capability.  It  may  operate  as  .. 
separate  tactical  unit  for  a  limited  period  of  time.  The  organization 
of  all  cannon  batteries  is  fundamentally  the  same  with  the  exception 
of  the  number  and  type  of  cannon  authorized. 
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155nm  HOWITZER,  M-109 

The  155nm  Howitzer,  M-109,  Is  a  medium  caliber  artillery  weapon, 
with  a  medium  length  barrel  configuration  which  operates  with  a  rela¬ 
tively  high  angle  of  fire  and  has  a  medium  muzzle  velocity.  This 
weapons  system  is  installed  on  a  tracked  carriage  which  serves  to  self- 
propel  the  system. 

The  maximum  range  of  the  155mm  howitzer  is  14,600  meters,  with  a 
maximum  rate  of  fire  of  4  rounds  per  minute,  and  a  sustained  rate  of 
one  round  per  minute.  The  system  has  a  full  6,400  mile,  right  and 
left  traverse  of  the  gun  turrent,  with  a  minimum  of  -53  mils  and 
maximum  of  1,333  mils  elevation.  The  M-109  has  a  cruising  range  of 
220  miles,  and  a  maximum  speed  of  37  miles  per  hour.  It  is  diesel 
powered  with  a  fuel  capacity  of  135  gallons.  The  weight  of  the  sys¬ 
tem  while  traveling  and  in  firing  position  is  52,461  pounds.  When 
the  floatation  kit  is  installed,  the  howitzer  has  a  swimming  capabil¬ 
ity.  Its  fording  depth,  however,  is  42  inches.  The  155nm  Howitzer 
does  possess  a  nuclear-fire  capability. 

A  typical  organization  for  a  155mn  Howitzer  Battalion,  Mechan¬ 
ized  Infantry  and  Armored  Division  is  as  shown  in  Figure  F-if. 

A  155mm  Howitzer  Battery  (SP)  consists  of: 

a.  Battery  headquarters. 

b.  Communications  section. 

c.  Firing  battery  with  six  cannon  sections. 

d.  Ammunition  section. 

e.  Forward  observer  section (s)  (where  applicable  by  TOE). 

The  headquarters  of  the  cannon  battery  provides  the  personnel 

and  equipment  required  to  perform  the  administrative,  mess,  supply, 
and  motor  maintenance  functions  for  the  battery.  The  communications 
section  consists  of  the  personnel  and  equipment  required  to  install 
and  maintain  communications  for  the  battery.  The  amnunitlon  section 
consists  of  the  personnel  and  equipment  required  for  ammunition  re¬ 
supply.  Finally,  the  firing  battery  includes  the  personnel  and  equip- 


V4-  INCH  HOWITZER,  M-  1.IO 

The  8-inch  Howitzer,  M-110,  is  a  heavy  caliber  artillery  weapon. 
It,  like  the  155mm  Howitzer,  M-109,  hae  a  medium  length  barrel  con¬ 
figuration  which  operates  with  a  relatively  high  angle  of  fire  and 
has  a  medium  muzzle  velocity.  This  weapons  system  is  installed  on  a 
tracked  carriage  which  serves  to  self-propel  the  system.  The  motor 
carriages  of  the  8-inch  Howitzer,  M-110,  and  the  175mm  gun,  M-107, 
are  identical.  The  singular  difference  in  these  two  weapons  systems 
is  in  the  tubes. ** 

The  maximum  range  of  the  8-inch  Howitzer  is  16,800  meters,  with 
a  sustained  rate  of  fire  of  0.5  rounds  per  minute.  The  system  has 
a  533  mil  right  and  left  (from  center)  traverse  of  the  gun  turrent, 
with  a  +35  to  +1156  mils  elevation  limit.  The  M-110  has  a  cruising 
speed  of  20  miles  per  hour  and  a  maximum  allowable  speed  of  34  miles 
per  hour.  It  is  powered  by  an  8  cylinder,  liquid-cooled  turbo¬ 
charged,  diesel  engine.  The  fuel  capacity  of  320  gallons  permits  a 
cruising  range  of  450  miles.  The  weight  of  the  system,  while  travel¬ 
ing  and  in  firing  postion,  if  combat-loaded  is  62,100  pounds.  The 
maximum  fording  depth  of  the  M-110  is  42  inches.  The  8-inch  Howitzer 
does  possess  a  nuclear-fire  capability. 

A  typical  organization  for  a  Field  Artillery  Battalion,  8-inch, 
Self-propelled,  is  as  6hown  in  Figure  F-j; • 

An  8-inch  Howitzer  Battery  (SP)  consists  of:. 

1.  Battery  headquarters. 

2.  Communications  section. 

3.  Ammunition  section. 

4.  Security  section. 

g 

5.  Firing  Battery  with  four  howitzer  sections  . 

Each  of  the  four  Howitzer  Sections  in  the  8-inch  Howitzer 

battery  consists  of  the  section  personnel;  an  8-inch  Howitzer, 

M-110,  Self-Propelled;  and  section  vehicle;  and  certain  auxiliary 

equipment  specified  by  the  applicable  Table  of  Organization  and 

Equipment.  The  section  personnel  Include: 

jFM  6-94,  May  1968. 

'iM  9-2300-216-10,  October  1968. 

FM  6-94 


1.  A  Chief  of  Section  (CS). 

2.  A  Gunner  (G) . 

3.  An  Assistant  Gunner  (AG). 

4.  Eight  Cannoneers  1  through  8. 

5.  A  Motor  Carriage  Driver  (MD) . 

6.  A  Section  Vehicle  Driver  (SD). 

Duties  of  personnel  within  an  8-inch  Howitzer  Section  are  similar 
to  those  for  personnel  in  a  155mm  Howitzer  Section. 


VJj) 


TRAINING  CONTENT 


TASK  ANALYSIS  PROCEDURES 

Prior  to  a  discussion  of  how  the  performance  requirements  were 
determined  for  each  course  of  Instruction,  it  should  be  remembered 
the  field  artillery,  to  be  successful,  must  work  as  a  team.  The 
field  artillery  gunnery  team  consists  of  the  following  elements  - 
observers,  fire  direction  center,  and  firing  battery.  The  following 
table  reflects  the  USA  Field  Artillery  Schools  training  programs  in 
support  of  this  concept. 


Training  Received 


155mm  How(SP)  8  in.  How(SP)  Fire  Observed 
Firing  Battery  Firing  Battery  Direc-  Fire 
_ 1 _ _ _ tion  (1)  (1) 

A  Subj  Schd  6-I3A10  X  X 

A  Subj  Schd  6-13E20  X  X 

NCO  Basic  Course  X  X  XX 

NCO  Advance  Course  X  XX 

Officer  Basic  Course  X  X  XX 


Table  F-2  Course  Content 


(1)  Fire  direction  and  observed  fire  procedures  are  almost  equally 
applicable  to  all  cannon  weapon  systems. 


Various  methods  were  used  in  determining  the  performance  require¬ 
ments  Identified  in  the  current  Army  Subject  Schedules  6-13A10  and 
6-13E20.  In  discussion  with  members  of  the  U.S.  Army  Field  Artillery 
School  (USAFAS) ,  it  was  generally  concluded  that  training  objectives 
and  performance  standards  wars  developed  for  these  Subject  Schedules 
by  the  following  means: 

1.  Committee  75% 

2.  MOS  Data  Bank  10% 

3.  Field  Commander  5% 

4.  Previous  Observation  by  Departmental  Personnel  5% 

5.  Individual  Analysis  3% 

It  was  additionally  concluded  that  revision  of  these  Subject 
Schedules  will  be  accomplished  in  the  near  future,  utilizing  research 
products  (task  inventories)  contributed  to  by  USAFAS  and  provided  by 
U.S.  Army  Combined  Arms  Training  Board.  These  task  inventories  were 
subjected  to  field  validation  by  job  incumbents,  senior  NCO's  and 
officers. 

In  the  case  of  the  Programs  of  Instruction  (POI)  for  Field 
Artillery  Cannon  Senior  Sergeant  NCO  Advanced  Course  and  Field 
Artillery  Cannon  NCO  Basic  Course,  the  task  analysis  was  accomplished 
in  a  slightly  different  fashion.  While  a  committee  of  subject  matter 
experts  were  principally  responsible  for  developing  the  performance 
requirements,  they  were  assisted  by  informational  inputs  from  the 
following  sources,  to  which  percentages  could  not  be  attached: 

1.  MOS  Study  Guides 

2.  Senior  NCO  Panel 

3.  Questionnaire 

a.  Resident  Students 

b.  After  assignment  to  initial  duty 
position  upon  graduation 

4.  AR611-201,  Enlisted  Military  Occupational  Specialties 

5.  Previous  Observation  by  Committee  Members 


6.  Field  Commanders 

7.  Individual  Interview 

The  performance  requirements  for  POI  Field  Artillery  Officer 
Basic  Course  were  developed  in  a  similar  fashion  to  the  NCO  Basic 
and  Advanced  Courses,  but  using  slightly  different  informational 
sources  which  follow: 

1.  Field  Trips 

2.  Students  After  Assignment  to  Initial  Duty  Assignments 

3.  Previous  Observation  by  Committee  Members 

4.  Newly  Assigned  Personnel 

5.  U.S.  Army  Combat  Developments  Command  Field  Artillery 
Agency  (formally) 

UTILIZATION  OF  MISSION  PROFILES 

No  mission  profiles  per  se  were  used  in  the  development  of  the 
task  Inventories.  While  it  was  felt  that  these  might  have  been  useful 
if  available,  it  was  additionally  felt  that  the  individual  expertise 
of  committee  members  plus  accomplishment  of  the  job  identification 
phase  of  systems  engineering  eliminated  the  need  for  mission  pro¬ 
files,  It  was  additionally  stated  that  they  would  be  developed  to 
assist  in  the  design  of  training  for  new  weapon  systems. 

AMOUNT  OF  TRAINING  REQUIRED  FOR  PROFICIENCY 

The  number  of  rounds  required  for  an  acceptable  level  of 
proficiency  has  been  identified  through  feedback  from  previously 
conducted  courses.  But  this  in  itself  does  not  provide  a  clear 
picture  on  how  these  rounds  per  student  impact  on  training  for  the 
individual  student. 

In  the  case  of  cannoneer  training  (AIT) ,  or  gun  crew  training 
at  higher  levels ,one  round  per  student  in  essence  means  that  each 
student  will  be  in  each  position  of  the  gun  crew  as  one  live  round  la 
passed  through  the  weapon  system.  In  other  words  his  individual 
allocation  of  rornds  for  training  has  been  multiplied  by  the  number 
of  crew  members,  end  this  number  would  actually  reflect  the  number 
of  live  rounds  he  would  be  exposed  to  in  his  training. 


On  the  other  hand  observed  fire  training  exercises  principally 
benefit  the  individual  who  is  directing  the  fires  while  other  class 
members  participate  vicariously.  While  true  that  nonparticipating 
■embers  could  provide  gun  crew  or  FDC  personnel,  it  is  rather  dis¬ 
tracting  to  the  student  to  receive  a  poor  grade  in  observed  fire 
procedures  due  to  an  error  at  the  guns  or  FDC  created  by  inexper¬ 
ienced  personnel.  In  this  case,  the  round  allocation  per  student 
principally  supports  the  individual  student  and  little  benefit 
is  derived  by  the  rest  of  the  class  members.  Additionally,  ob¬ 
served  fire  training  calls  for  the  student  to  accomplish  a  single 
task  which  entails  the  firing  of  approximately  six  rounds  as 
would  soy  replication  of  the  same  task.  Thus,  large  quantities  of 
ammunition  may  be  required  to  support  this  type  of  training. 


TRAINING  METHODS 


This  section  is  limited  to  those  practical  exercises  provided 
in  a  course  of  instruction  which  permit  the  trainee  to  practice 
some  aspect  of  the  duties  of  a  field  artillery  team  member.  The 
exercises  are  described  in  sufficient  detail  to  present  a  picture 
of  the  training  and  include  training  method,  type  of  practical 
exercise  and  proficiency  measurement  information.  The  tables  are 
presented  in  the  following  order: 

155mm  Howitzer  Training 
8-in  Howitzer  Training 
FDC  Procedure  Training 
Observed  Fire  Training 

Training  on  the  105mm  Howitzer  was  included  in  the  155om  Howitzer 
section  as  it  was  felt  that  this  training  had  a  high  degree  of  transfer 
to  both  weapon  systems,  155mm  and  8-in.,  but  need  not  be  repeated 
twice,  i.e.,  in  8-in.  section.  It  was  also  felt  there  was  a  high 
degree  of  transfer  of  training  from  155mm  system  to  the  8-ln  system 
which  somewhat  explains  the  shortness  of  the  8-in  Howitzer  Training 
Tables. 


155mm  HOWITZER  TRAINING 
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155mm  HOWITZER  TRAINING 
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familiar  with  the  construction 
use  of  fire  control  measures. 


FIELD  ARTILLERY 


and  Increase  his  proficiency  in  the 
duties  of  the  HCO  and  the  VCO  in  the 
determination  of  accurate  firing 
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APPENDIX  G 


AIR  DEFENSE,  BRIEF  SURVEY 


M4 .  DUSTER 


Instructional 

Method 

i  Hours  of 

Instruction 

— 

For  Each  Level  of  Training 

1  BCT 

AIT 

BUT 

AUT 

Lecture 

t 

1 

1 

1 

Conference 

1 

l 

'  58 

i 

1 

Demonstration 

1 

1 

1 

Practical  Exercise 

► 

1 

|  222 

I 

1 

1 

Peer  Instruction 

| 

1 

1 

Instructor  Guidance 

' 

1 

I 

1 

and  Critique  With 

' 

1 

Small  Group 

l 

1 

Individualized 

■ 

1 

(self  paced) 

i 

Group  Paced 

1 

i 

1 

|  1 

Self  Study 

: 

; 

) 

1 

Guest  Speaker 

i 

1 

1 

Case  Study 

i 

1 

| 

Seminar 

1 

i 

1 

Computer  Assisted 

i 

1 

I 

Instruction 

' 

1 

1 

1 

Programmed 

, 

1 

Instruction 

1 

1 

1 

Other:  Examination 

1 

Total  Hours  of 

t 

Instruction 

!  280 

J 

AIR  DEFENSE 


AIR  DEFENSE 


AIR  DEFENSE 


VULCAN 


Instructional 

Method 


Hours  of  Instruction  For  Each  Level  of  Trainins 


Lecture 

Conference 

Demonstration 

Practical  Exercise 

Peer  Instruction 

Instructor  Guidance 
and  Critique  With 
Small  Group 

Individual ized 
(self  paced) 


Group  Paced 
Self  Study 


'As  Directed 


Guest  Speaker 
Case  Study 


Seminar 

Computer  Assisted 
Instruction 

Programmed 

Instruction 

Other:  Admin 

Total  Hours  of 
Instruction 


AIR  DEFENSE 


VULCAN 


Instructional 

Media 

Hours  of  Instruction  Conducted  With 

— 

' 

Various  Media 

BCT 

AIT 

BUT 

-  - 

AUT 

Field  Trips 

3 

Training  Device 

28 

1 

i 

. 

Audio  Tape  Rcrds 

1 

i 

i 

l 

Transparencies 

, 

■ 

1 

i 

1 

Filmstrips 

. 

i 

I 

Still  Pictures 

j 

i 

Printed  Material 

j 

I 

i 

i 

Television 

i 

;  ! 

Motion  Pictures 

!  Actual  Equipment 

Instructor 

233 

Other  ' 

- - - - - -  i 

! 

I 

j 

AIR  DEFENSE 


VULCAN 


End  of  Course 
Proficiency 

Measurement _ ‘ 

Type  of  Measure 

Norm  Reference^ 
(curve) 

Criterion  Re ; erenceu 
_ _ (go/no  gv, _ 

Type  of  Evaluation 


Percent  of  Total  Evaluation 


100 


Paper  and  pencil  ■ 

Hands  Or,,  Part  Task.  \ 

I  , 

Performance  Wit:;  I  j 

Training  Devices  !  i 

l  I 

Crew  Dr.ii,  i 

Gunner's  Test  1 


Integrated  Test  <>:  I  100 

Termin.il  i  i  r  - 
i  o  n  .ance  re^u  ■  fe¬ 
me  nt 


Qualif ication 


AIR  DEFENSE 


VULCAN 


Training 

Management 

Considerations  1 

— 

3CT 

— 

AIT 

BUT 

AUT 

Prescribed  Inst/  | 

Stu.  Ratio 

1:6 

Time  Period  Over 

Which  Instruc¬ 
tion  Is  Scheduled 

7  wks 

Total  Hours  Allo¬ 
cated  For  Course 

280 

Hours  For  Training 

206 

Hours  For  Evalua¬ 
tion 

_ 1 

17 

4yu 


rtjirv  UU  I'.IUL 


REDEYE 


Instructional 

Method 

Hours  of  Instruction  For  Each  Level  of  Training 

BCT 

AIT 

BUT 

AUT 

Lecture 

Conference 

Demonstration 

Practical  Exercise 

Peer  Instruction 

Instructor  Guidance 
and  Critique  With 
Small  Group 

Individualized 
(self  paced) 

Group  Paced 

Self  Study 

Guest  Speaker 

Case  Study 

Seminar 

Computer  Assisted 
Instruction 

Programmed 

Instruction 

Examination 

Other:  Critique 

1 

9 

1 

31 

2 

1 

! 

Total  Hours  of 
Instruction 

44* 

*44  of  83  hours  considered  to  be  directly  concerned  with  Gunner  Training. 


4?  y 


AIR  DEFENSE 


REDEYE 


Instructional 

Media 

Hours  of  Instruction  Conducted  With 

Various  Media 

BCT 

- —1 

AIT 

BUT 

AUT 

Field  Trips 

2* 

Training  Device 

59 

Audio  Tape  Rcrds 

I 

Transparencies 

Filmstrips 

f 

Still  Pictures 

1 

Printed  Material 

Television 

Motion  Pictures 

26** 

Actual  Equipment 

2*** 

Instructor 

Other 

_ 

_ 1 

*Range  Firing 
**MTS  Trainer 
***Range  Firing 


Uf>0 


'■fll  'Tftr 


AIR  DEFENSE 

REDEYE 


r - 

Amount  of 

Practice 

Practical  Exercises 

BCT 

AIT 

BUT 

AUT 

CREW  DRILL 

Live  Fire 

Ball 

Tracer 

Simulated  Fire 

Blank. 

Dry  Fire 

INDIVIDUAL  DRILL 

Live  Fire  (Gunner) 

2* 

Ball 

1 

Tracer 

i 

1 

t 

Simulated  Fire 
(Gunner) 

Blank 

156** 

Dry  Fire 

_ 

t 

^Rounds  per  class 
**Trials 


AIR  DEFENSE 


REDEYE 


End  of  Course 
Proficiency 
Measurement 


Type  of  Measure 


BCT 


Percent  of  Total  Evaluation 


AIT 


BUT 


Norm  Referenced 
(curve) 


Criterion  Referenced1 
_  (go/no  go) _ 

Type  of  Evaluation 

Paper  and  pencil 

Hands  On,  Part  Task 

Performance  With 
Training  Devices 


100 

60 

40 


Crew  Drill, 

Gunner's  Test 


Integrated  Test  of 
Terminal  Per¬ 
formance  require-| 
ment 


malif ication 


k 


AIR  DEFENSE 
REDEYE 


End  of  Course 
Proficiency 
Measurement 

Number  of 

Test  Trials 

or  Rounds  Per 

Trainee 

BCT 

AIT 

BUT 

AUT 

Evaluation  of  Firing 
Proficiency 

Crew  Performance 

Live  Fire 

Simulated  Fire 

Dry  Fire 

Individual  Perform¬ 
ance 

Live  Fire  (Gunner) 

2* 

Simulated  Fire 
(Gunner) 

Dry  Fire 

10* 

*Per  Class 
**Triala 


1+83 

i 


AIR  DEFENSE 


REDEYE 


Training 

Management 

Cons ide rations 

3C7 

AIT 

Prescribed  Inst/ 

Stu.  Ratio 

1:6 

Time  Period  Over 

Which  Instruc¬ 
tion  Is  Scheduled 

3  wks 

Total  Hours  Allo¬ 
cated  For  Course 

120 

Hours  For  Training 

83  Total* 

Hours  For  Evalua¬ 
tion 

2 

*44  Direct  Gunner  Training 


AIR  DEFENSE 


CHAPARRAL 


Instructional 

Method 

Hours  of  Instruction  For  Each  Level  of  Training 

BCT 

AIT 

BUT 

AUT 

Lecture 

Conference 

Demonstration 

Practical  Exercise 

Peer  Instruction 

Instructor  Guidance 
and  Critique  With 
Small  Group 

Individualized 
(self  paced) 

Group  Paced 

Self  Study 

Guest  Speaker 

Case  Study 

Seminar 

Computer  Assisted 
Instruction 

Programmed 

Instruction 

Other:  Examination 

6 

33* 

33* 

1 

1 

! 

Total  hours  of 
Instruction 

39 

*Saae  Periods 


L85 


AIR  DEFENSE 

CHAPARRAL 


Instructional 
Media _ 

Field  Trips 

Training  Device 

Audio  Tape  Rcrds 

Transparencies 

Filmstrips 

Still  Pictures 

Printed  Material 

Television 

Motion  Pictures 

Actual  Equipment 

Instructor 

Other 


Hours  of  Instruction  Conducted  With 

Various  Media 

BCT  ! 

AIT 

- ! 

BUT  1 

AUT 

8* 

8* 


33 


*Used  with  actual  equipment. 


AIR  DEFENSE 


CHAPARRAL 


*Llve  Round  Per  Class 


End  of  Course 
Proficiency 
Measurement 


BCT 


Type  of  Measure  j 

I 

i 

Norm  Referenced 

(curve)  ! 

I 

Criterion  Referencedj 
_ ( go/ no  go) _ 

Type  of  Evaluation 

Paper  and  pencil 

Hands  On,  Part  Task 

Performance  With 
Training  Devices 

Crew  Drill, 

Gunner's  Test 

Integrated  Test  of 
Terminal  Per¬ 
formance  require¬ 
ment 

Qualification _ 


*Peer  Testing 


AIR  DEFENSE 


CHAPARRAL 


— 

End  of  Course  j 

Number  of 

Test  Trials 

or  Rounds  Per 

Trainee 

Measurement 

BCT 

AIT 

BUT 

AUT 

Evaluation  of  Firing 

Proficiency 

Crew  Performance 

l 

! 

Live  Fire 

1 

1 

Simulated  Fire 

! 

i 

! 

l  Dry  Fire 

t  1 

!  ' 

[individual  Perform- 

i  i 

I  ance 

i  ! 

Live  Fire 

1 

i 

1*  i 

/ 

I  Simulated  Fire 

i 

16**  1 

| 

i 

i  Dry  Fire 

1 

! 

i 

_ 1 _ 

_ - 

•Per  Class 

••Instructor  checks  tracking  ability. 


bite 


k 


AIR  DEFENSE 
CHAPARRAL 


Tra  ining 

Management 

Considerations 

BCT 

AIT 

BUT 

AUT 

Prescribed  Inst/ 

Stu.  Ratio 

1:1* ** *** 

Time  Period  Over 

Which  Instruc¬ 
tion  Is  Scheduled 

7  wks 

Total  Hours  Allo¬ 
cated  For  Course 

280 

Hours  For  Training 

220  Total 

Hours  For  Lvalua- 
t  ion 

*** 

_ 1 

1 

i 

*0n  Peer  Instruction 

**39  Gunner  Related 

***Cont inuous  in  Peer  Instruction 


AIR  DEFENSE 


Total  Hours  of 
Instruction 


154 


AIR  DEFENSE 


HAWK 


*Rot«t«  through; all  fir*  control  positions. 


Uy3 


Training 

Management 

Considerations 

Prescribed  Inst/ 

Stu.  Ratio 

Time  Period  Over 
Which  Instruc¬ 
tion  Is  Scheduled 

Total  Hours  Allo¬ 
cated  For  Course 

Hours  For  Training 

Hours  For  Evalua¬ 
tion 


Total  Hours  of 
Instruction 


182 


AIR  DEFENSE 


HERCULES 


Instructional 

Media 

Hours  of  Instruction  Conducted  With  Various  Media 

BCT 

AIT 

BUT 

AUT  ! 

Field  Trips 

Training  Device 

Audio  Tape  Rcrds 

Transparencies 

Filmstrips 

i 

Still  Pictures 

Printed  Material 

Television 

Motion  Pictures 

Actual  Equipment 

Instructor 

Other 

i 

! 

1 

! 

1 

1 

i 

10 

172 

i 

1 

1 

1 

1 

AIR  DEFENSE 


HERCULES 


Practical  Exercises 


CREW  DRILL 
Live  Fire 
Ball 


BCT 


Amount  of  Practice 


AIT 


Tracer 

Simulated  Fire 
Blank 

Dry  Fire 


* 


INDIVIDUAL  DRILL 
Live  Fire 
Ball 

Tracer 

Simulated  Fire 
Blank 

Dry  Fire 


*Rotate  through.- all  fire  control  positions 


AIR  DEFENSE 

HERCULES 


End  of  Course 

Percent  of  Total  Evaluation 

rroiiciency 

Measurement 

BCT 

AIT 

BUT 

AUT 

Type  of  Measure 

Norm  Referenced 
(curve) 

Criterion  Referenced 
(go/no  go) 

100 

Type  of  Evaluation 

Paper  and  pencil 

Hands  On,  Part  Task 

Performance  With 
Training  Devices 

Crew  Drill, 

Gunner's  Test 

Integrated  Test  of 
Terminal  Per¬ 
formance  require¬ 
ment 

Qualification 

100* 

*Separate  test  at  end  of  each  equipment  portion  of  training. 


AIR  DEFENSE 


HERCULES 


Training 

Management 

Cons iderations 

3CT 

AIT 

Prescribed  Inst/ 

Stu.  Ratio 

1:6 

Time  Period  Over 

WTiich  Instruc¬ 
tion  Is  Scheduled 

8  wks 

Total  Hours  Allo¬ 
cated  For  Course 

241  (MOS) 

Hours  For  Training 

182 

Hours  For  Evalua¬ 
tion 

59 

>00 


AIR  DEFENSE 


nal  Readiness  Training  Teat  -  Unit  Trainin 


Percent  of  Total  Evaluation 


Proficiency 

Measurement 


Type  of  Measure 

Norm  Referenced 

Criterion 

Referenced 


Evaluation  of 
Firing  Profi- 
c  ienc 


Crew  Performance 
Live  Fire 


Simulated  Fire 


Dry  Fire 


Individual  Per¬ 
formance 

Live  Fire 


Simulated  Eire 


Dry  Fire 


M42 

Duster  Vulcan 


Hawk  Hercules 


Must  meet  100 
minimum  re  - 
uirement 


Number  of  Test  Trials  or  Rounds  Per  Trainee 


1 

luring 

ASP 


AIR  DEFENSE 


Weapon  Cost 
Initial 

Weapon  or  Barrel 
Life  In  Terms  of 
Rounds 

Ammunition  Cost  Per 
Round 


Tracer 


Blank 


Approximate  Sizes 
of  Ranges  Required 
For  Training 

Tactical  Exer¬ 
cises  (maneu¬ 
vers) 

Live  Firing 

Number  of  Support 
Personnel  Required 
For  Live  Firing 

Direct 

Target  Acqui¬ 
sition 

Communication 

Indirect 

Range  Support 
Medical 


5,400  278,449  2^12, 62( 


11,649 

(MIM-72A) 


350  sq. 
miles 


85  sq. miles  608  sq, 
miles 

350  sq.milec  350  sq 
miles 
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DESCRIPTION  OF  TRAINING  DEVICE  FOR  THE 
REDEYE 


Level  of  Training 

MOS  Suffix  R6  awarded  to 
graduates 

Title  and  Nomenclature 
of  Training  Device 

N67  Moving  Target  Simulator 

Description  of 

Training  Device 

The  M&J  is  a  device  which  projects 
realistic  aircraft  target  images, 
flight  patterns,  and  maneuvers  on 
a  simulated  sky  background  extending 
l80°  in  azimuth  and  90°  in  elevation . 
Target  sound  effects  and  a  painted 
background  add  realism.  An  invis¬ 
ible  inferred  spot  coincident  with 
the  target  position  provides  feed¬ 
back  for  the  Redeye  infrared  seeker. 
The  M49  Tracking  Head  Trainer  is 
used  to  engage  targets  presented  on 
the  M87  MTS.  Various  types  of 
targets  can  be  presented  on  the 

1$7  to  provide  identification 
training  on  low  or  high  speed 
aircraft. 

Course  of  Instruction 

Utilizing  Training 

Device 

Title 

Total  Number 
cf  Hours 

Number  of  Instructional 

Hours  Scheduled  for 

Training  Device 

50  Hours 

Total  Amount  ot  Time 

Each  Trainee  User 

Device 

26  Hours  * 

Phase,  Period,  or 

Block  of  Course 

Where  Device  is  Used 

Period  8 

Skills,  Functions,  Decision 
Processes,  or  Computational 
Procedures  Practiced 
with  Training  Device 

1.  Detect  and  identify  aircraft 

2.  Practice  sighting,  ranging,  and 
tracking 

5.  Obtain  feedback  for  IK  seeker 
from  IR  source 

4.  Evaluate  proficiency  of  gunners. 

During  the  26  hour  PE  portion  of  this  period  the  trainees  are  either 
engaging  projected  aircraft  with  the  coaching  M49  firer,  using  an 

optical  eight  to  track  the  aircraft  or  observing  the  firers  performance. 
Actual  M49  Time  -  4  hours. 
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Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following ; 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Costs 

Cost  of  Each  Device  $350,000. 

Number  of  Devices 

Required  per  Course  2 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Cost  Per  Round  (Where 
Appropriate) 


NOTE:  The  M87  is  also  used  periodically  by  a  Redeye  Section  for  Unit 
Refresher  Training. 
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DESCRIPTION  OF  TRAINING  DEVICE  FOR  THE 
REDEYE 


Level  of  Training 


Title  and  Nomenclature 
of  Training  Device 


Description  of 
Training  Device 


I  Course  of  Instruction 
1  Utilizing  Training 
Device 


Title 

Total  Number 
of  Hours 

Number  of  Instructional 
Hours  Scheduled  for 
Training  Device 

Total  Amount  of  Time 
Each  Trainee  Uses 
Device 

Phase,  Period,  or 
Block  of  Course 
Where  Device  is  Used 


(MOS  Suffix  R6  awarded  to  graduates 


M46  Field  Handling  Trainer 


The  M46  Is  a  Full-Scale  Weapon 
launcher  similar  in  external  ap¬ 
pearance,  weight,  and  feel  to  the 
tactical  weapon.  It  is  a  rugged 
inexpensive  device  which  provides 
the  gunner  practice  in  weapon  handl¬ 
ing,  operation,  sighting,  and  rang¬ 
ing.  Controls  and  mechanical  oper¬ 
ations  are  the  same  as  the  real,  weapj- 
on  but  it  contains  no  electronic  equjip 
irrKrrr: - '  '  — —  — 


Redeye  Gunner 
83 

2  Hours 

25  Minutes 

Period  6 


Skills,  Functions,  Decision 
Processes,  or  Computational 
Procedures  Practiced 
with  Training  Device 


A.  The  Gunner  uses  the  range  ring 
to  acquire  the  target. 

B.  Operates  controls  to  activate 
and  uncage  gyro. 

C.  Superelevates  and  applies  appropf- 
riate  lead 

D.  Fires  at  appropriate  time 


Note:  This  device  has  no  power  so 
there  is  no  IR  tone  feedback, 
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Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Costs 

Cost  of  Each  Device 

Number  of  Devices 
Required  per  Course 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Cost  Per  Round  (Where 
Appropriate) 


DESCRIPTION  OF  TRAINING  DEVICE  FOR  THE 
REDEYE 


Level  of  Training 


Unit  Training 


Title  and  Nomenclature 
of  Training  Device 

Description  of 
Training  Device 


M46  Field  Handling  Trainer 

- -  -  - - 1 

The  M46  is  a  full-scale  weapon  I 
launcher  similar  in  external  ap¬ 
pearance,  weight,  and  feel  to  the 
tactical  weapon.  It  is  a  rugged 
inexpensive  device  which  provides 
the  gunner  practice  in  weapon  handl¬ 
ing,  operation,  sighting,  and  rang¬ 
ing.  Controls  and  mechanical  ooer- 
ations  are  the  same  as  the  real  weaj 
on  but  it  contains  no  electric 


Course  of  Instruction 
Utilizing  Training 
Device 


Title 


Ur  Defense  Section  Training 


Total  Number 
of  Hours 

Number  of  Instructional 
Hours  Scheduled  for 
Training  Device 

Total  Amount  of  Time 
Each  Trainee  Uses 
Device 

Phase,  Period,  or 
Block  of  Course 
Where  Device  is  Used 


|264  hours  listed  in  Subj  Schd  23-17 
(actual  hours  minimal) 


Periodic  refresher  training 


Skills,  Functions,  Decision 
Processes,  or  Computational 
Procedures  Practiced 
with  Training  Device 


A.  The  Gunner  uses  the  range  ring 
to  acquire  the  target. 

B.  Operates  controls  to  activate 
and  uncage  gyro. 

C.  Superelevates  and  applies  approp¬ 
riate  lead 

D.  Fires  at  appropriate  time 

-  —  - 

NOTE:  This  device  has  no  power  so 

there  is  no  IR  tone  feedback. 


Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Costs 

Coat  of  Each  Device 

Number  of  Devices 
Required  per  Course 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Cost  Per  Round  (Where 
Appropriate) 


No  live  fire 
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DESCRIPTION  OF  TRAINING  DEVICE  FOR  THE 
REDEYE 


Level  of  Training 

Title  and  Nomenclature 
of  Training  Device 

hi+9  Tracking  Head  Trainer 

Description  of 

Training  Device 

This  Trainer  is  similar  to  Redeye 
System  in  weight,  size,  and  posi¬ 
tioning  of  the  controls  and  handl¬ 
ing  characteristics.  Except  for 
firing,  it  simulates  the  operation 
of  the  weapon.  An  externally  mount¬ 
ed  performance  indicator  permits 
the  instructor  to  evaluate  the  oper¬ 
ator  ' 6 1  performance .  The  rf*-9  is 
approximately  49%  inches  in  length, 

14  inches  in  height,  and  weighs 

32  pounds J 

Course  of  Instruction 

Utilizing  Training 

Device 

Title 

Redeye  Gunner 

Total  Number 
of  Hours 

83  Hours 

Number  of  Instructional 

Hours  Scheduled  for 

Training  Device 

31  Hours 

Total  Amount  of  Time 

Each  Trainee  Uses 

Device 

6  Hours 

Phase,  Period,  or 

Block  of  Course 

Where  Device  is  Used 

Periods  5>  6,  8,  and  l6 

Skills,  Functions,  Decision 
Processes,  or  Computational 
Procedures  Practiced 
with  Training  Device 

The  Gunner  (l)  prepares  the  weapon  for 
firing,  (2)  practices  visual  tracking 
and  ranging  using  sight,  (3)  tracks 
aircraft  and  activates  the  weapon  at 
the  appropriate  time,  (4)  uncages  the 
gyro  and  checks  for  proper  IR  tone, 

(9)  superelevates  and  applies  appro¬ 
priate  lead,  (6)  fires  at  appropriate 
time,  (7)  checks  performance  indicator 
for  any  errors  in  procedure. 
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Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Poliowing : 

Training  Device 

Live  Firing 

Dry  Firing 

Ocher 


Training  Device  Costa 

Cost  of  Each  Device 

Number  of  Devices 
Required  per  Course 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Cost  Per  Round  (Where 
Appropriate) 


25 


Currently  5-6  years  old 


The  M49  Is  part  of  the  M76  Training  Set  which  costs  $16,000. 
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DESCRIPTION  OF  TRAINING  FOR  THE 
REDEYE 


Level  of  Training 

Title  and  Nomenclature 
of  Training  Device 

Description  of 
Training  Device 


Course  of  Instruction 
Utilizing  Training 
Device 

Title 

Total  Number 
of  Hours 

Number  of  Instructional 
Hours  Scheduled  for 
Training  Device 

Total  Amount  of  Time 
Eacn  Trainee  Uses 
Device 

Phase,  Period,  or 
Block  of  Course 
Where  Device  is  Used 

Skills,  Functions,  Decision 

Processes,  or  Computational 

Procedures  Practiced 

with  Training  Device 


Unit  Training 

M49  Tracking  Head  Trainer 

This  Trainer  is  similar  to  Redeye 
System  in  weight,  size,  and  posi¬ 
tioning  of  the  controls  and  handl¬ 
ing  characteristics.  Except  for 
firing,  it  simulates  the  operation 
of  the  weapon.  An  externally  mount¬ 
ed  performance  indicator  permits 
the  instructor  to  evaluate  the  oper¬ 
ator's  performance.  The  li+9  is 
approximately  k9h  inches  in  length, 
l4  inches  in  height,  and  weighs  32 
poundsl 


Air  Defense  Section  Training 

264  hours  listed  in  Subj  Schd 
23-17  (actual  hours  minimal) 


Periodic  Refresher  Training 

The  Gunner  (l)  prepares  the  weapon 
for  firing,  (2)  practices  visual 
tracking  and  ranging  using  sight, 

(3)  tracks  aircraft  and  activates 
the  weapon  at  the  appropriate  time, 

(4)  uncages  the  gyro  and  checks  for 
proper  IR  tone,  (3)  superelevates  and 
applies  appropriate  lead,  (6)  fires 
at  appropriate  time,  (7)  checks 
performance  indicator  for  any  errors 
in  procedure. 
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1 

Percentage  of  Total  Firing 

Practice  for  the  Weapon  1 

Conducted  with  the 

Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other 

100  * 

Training  Device  Costs 

Cost  of  Each  Device 

$11,000 

Number  of  Devices 

Required  per  Course 

One  per  section 

Expected  Life  of 
Device 


Maintenance  Costs  Per 
Year 

Cost  Per  Round  (Where 
Appropriate) 
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DESCRIPTION  OF  TRAINING  DEVICE  FOR 
CHAPARRAL 


Level  of  Training 

Advance  Individual  Training 

Title  and  Nomenclature 
of  Training  Device 

M30  Training  Missile  with  MK26 
Guidance  Section. 

Description  of 

Training  Device 

The  Chaparral  is  a  self-propelled, 
surface-to-air  guided  missile 
system.  It  has  a  launch  station 
(M54 )  which  may  be  mounted  on  or 
separate  from  its  tracked  carrier 
vehicle  (M730).  It  fires  a  missile 
(M1M-72A)  that  is  supersonic  and 
uses  passive  infrared  target  track¬ 
ing.  The  missile  is  9*5  feet  long, 

5  inches  in  diameter  and  weighs 
l80  pounds.  Four  missiles  are 
mounted  on  the  launch  rails. 

Course  of  Instruction 

Utilizing  Training 

Device 

Title 

Chaparral  MOS  l6  P  10 

Total  Number 
of  Hours 

260 

Number  of  Instructional 

Hours  Scheduled  for 

Training  Device 

8 

Total  Amount  of  Time 

Each  Trainee  Uses 

Device 

2 

Phase,  Period,  or 

Block  of  Course 

Where  Device  is  Used 

Period  J2 

Skills,  Functions,  Decision 
Processes,  or  Computational 
Procedures  Practiced 
with  Training  Device 

1.  Acquiring  the  target 

2.  Tracking  the  target 

3-  Preparing  weapon  for  firing 

4.  Simulated  firing  on  target 

* 

Si 
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Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other  Crew  Drill-Operating 
Controls 


Training  Device  Costs 

Cost  of  Each  Device 

Number  of  Devices 
Required  per  Course 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Cost  Per  Round  (Where 
Appropriate) 


DESCRIPTION  OF  TRAINING  DEVICE  FOR  THE 
HAWK 


Level  of  Training 

Advance  Individual  Training 

I  Title  and  Nomenclature 

of  Training  Device 

TPQ  -  21  Target  Simulator 

Description  of 

Electronic  equipment  housed  in  a 

Training  Device 

! 

» 

1 

| 

van  used  to  Insert  simulated 
targets  and  chaff  into  conventional 
HAWK  fire  control  radar  scopes. 

i  Course  of  Instruction 

j  Utilizing  Training 

j  Device 

'  Title 

Hawk  Fire  Control  Crewman  j 

j  Total  Number 

144  (MOS) 

;  of  Hours 

Number  of  Instructional 
|  Hours  Scheduled  for 

* 

Variable 

Training  Device 

i 

Total  Amount  of  Time 

* 

Variable 

Each  Trainee  Uses 

Device 

1 

i 

i 

1 

j  Phase,  Period,  or 

j 

l 

;  Block  of  Course 

i  Where  Device  is  Used 

i 

1 

Skills,  Functions,  Decision 
Processes ,  or  Computational 
Procedures  Practiced 
with  Training  Device 

1.  Acquiring  targets 

2.  Tracking  targets 

3.  Electronic  counter-counter¬ 

measures 

• 

J - 

These  simulators  arc  used  during  a  brief  operation  and  ECCM  portion  of  the  course. 
Trials  depends  upon  site  of  class «and  interference  from  other  systems.  Crowded 
radar  park  makes  it  difficult  to  provide  students  with  normally  uncluttered  scopes. 
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Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Costs 

Cost  of  Each  Device 

Number  of  Devices 
Required  per  Course 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Cost  Per  Round  (Where 
Appropriate) 


DESCRIPTION  OF  TRAINING  DEVICE  FOR  THE 
HAWK 


Level  of  Training 

Advance  Individual  Training 

Title  and  Nomenclature 
|  of  Training  Device 

TPQ  29  Target  Simulator 

;  Description  of 

j  Training  Device 

1 

i 

1 

| 

Same  as  TPQ  21,  but  used  with 
Improved  HAWK. 

1 

!  Course  of  Instruction 

Utilizing  Training 
l  Device 

1 

i  Title 

HAWK  Fire  Control  Crewman 

j  Total  Number 

of  Hours 

! 

)  144 

! 

Number  of  instructional 
Hours  Scheduled  for 
Training  Device 


Total  Amount  of  Time 

Each  Trainee  Uses  [ 

Device  I 


Phase,  Period,  or 
Block  of  Course 
Where  Device  is  Used 


Skills,  Functions,  Decision  1.  Target  acquisition 

Processes,  or  Computational  2.  ECCM 

Procedures  Practiced 
with  Training  Device 


Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following  : 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Costs 

Cost  of  Each  Device 

Number  of  Devices 
Required  per  Course 

Expected  Life  of 
Device 

Maintenance  Costs  Per 
Year 

Cost  Per  Round  (Where 
Appropriate)  ; 
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DESCRIPTION  OF  TRAINING  DEVICE  FOR  THE 
HERCULES 


Level  of  Training 

Advance  Individual  Training 

Title  and  Nomenclature 
j  of  Training  Device 

T  1  Target  Simulator 

- — - - - - - - - .  -  - - -  ■  ,  -  _ _ _ _ 

Description  of 
Training  Device 


Same  as  TPQ  -  21,  but  used 


i 


with  NIKE  HERCULES. 


I 


I  Course  of  Instruction 
Utilizing  Training 
|  Device 


l 

1  Title 


NIKE  HERCULES  Fire  Control 
Crewman 


i 


i 

i 

i 

L 


Total  Number 
of  Hours 

Number  of  Instructional 
Hours  Scheduled  for 
Training  Device 

Total  Amount  of  Time 
Each  Trainee  Uses 
Device 

Phase,  Period,  or 
Block  of  Course 
Where  Device  is  Used 


241  (MOS) 


Skills,  Functions,  Decision 
Processes,  or  Computational 
Procedureo  Practiced 
with  Training  Device 


Target  acquisition 

Tracking 

ECCH 


Percentage  of  Total  Firing 
Practice  for  the  Weapon 
Conducted  with  the 
Following : 

Training  Device 

Live  Firing 

Dry  Firing 

Other 


Training  Device  Costs 

Cost  of  Each  Device 

Number  of  Devices 
Required  per  Course 

Expected  Life  of 
Device 

Maintenance  Co6ts  Per 
Year 

Cost  Per  Round  (Where 
Appropriate) 
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APPENDIX  H 


AIR  DEFENSE 


DESCRIPTION  OF  AIT  WEAPONS  TRAINING 
FOR  THE  REDEYE 

INTRODUCTION 

DESCRIPTION  OF  WEAPON  SYSTEM 

The  Redeye  is  a  mm-portable,  shoulder-fired,  air  defense  guided 
missile  system.  It  is  a  tube  approximately  50  inches  long  and  4.7 
Inches  in  diameter  with  a  handle,  trigger,  and  sight  attached  to  the 
forward  end.  The  complete  system  weighs  28.9  pounds,  and  consists  of 
three  major  components,  the  launcher,  missile,  and  battery/coolant 
unit. 


The  Redeye  launcher  has  three  main  sections,  the  launch  tube, 
open  sight  assembly,  and  gripstock.  The  launch  tube  houses  the 
missile  which  is  pre-loaded  by  the  manufacturer  and  cannot  he  reloaded 
by  the  operator.  The  open  sight  assembly  is  used  to  aim  the  weapon, 
track  the  target,  estimate  the  range  to  the  target,  and  insert  super¬ 
elevation  lead.  The  sight  also  has  an  acquisition  indicator  which 
provides  an  audible  and  vibratory  indication  when  the  missile  system 
has  acquired  the  target.  The  gripstock  contains  the  controls  and 
power  and  coolant  channels  necessary  to  launch  the  missile.  The  con¬ 
trols  consist  of  the  safety  and  activator  device,  uncaging  switch, 
and  firing  trigger.  The  electrical  power  required  to  condition  the 
weapon  for  firing  is  supplied  by  a  thermal  battery  which  can  provide 
prelaunch  power  for  30  seconds.  The  coolant  portion  of  the  battery/ 
coolant  unit  provides  freon  gas  to  cool  the  detector  cell  thus  making 
it  supersensitive  to  Infrared  radiation. 

The  Redeye  is  a  supersonic,  surface-to-air  rocket  propelled 
passive  infrared  homing,  heat  seeking  missile.  It  has  six  major 
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sections:  seeker,  control,  missile  battery,  fuze  and  warhead,  rocket 
motor  and  tail  assembly.  The  missile  warhead  is  detonated  in  one  of 
three  ways:  by  penetrating  the  metal  surface  of  the  target,  by  impact 
with  the  target,  and  by  self-destruct  after  approximately  15  seconds 
of  flight. 

The  gunner  operates  the  weapon  by  placing  it  on  his  shoulder  point¬ 
ing  it  at  a  visually  acquired  aircraft  target,  tracking  the  target  to 
maintain  an  on-target  tone  which  indicates  that  the  infrared  seeker 
head  in  the  missile  had  acquired  the  target,  pressing  and  holding  the 
switch  that  uncages  the  missile  gyro,  manually  inserting  supereleva¬ 
tion  and  lead,  and  pressing  the  firing  trigger.  Once  fired,  the  missile 
Is  beyond  the  gunners  control  and  depends  upon  the  targets  Infrared 
rediations  to  generate  guidance  orders. 

TACTICAL  MISSION 

The  mission  of  Redeye  is  to  provide  small  combat  units  the  for¬ 
ward  battle  area  with  a  self-defense  capability  against  attack  by  air¬ 
craft  operations  at  low  altitudes.  Redeye  is  used  in  three  types  of 
defense:  area,  point,  and  march  column.  In  area  defense  the  Redeye 
terms  are  deployed  to  defend  an  operating  area,  e.g.,  battalion  area. 

In  point  defense,  Redeye  is  deployed  to  defend  a  small  vital  area 
such  as  a  command  post,  an  ammunition  supply  point,  an  airfield,  etc. 
Redeye  provides  air  defense  for  a  march  column  by  either  being  placed 
along  the  route  of  displacement  or  by  moving  with  the  column. 

CURRENT  ARMY  ORGANIZATION  OF  WEAPONS  AND  PERSONNEL 

Redeye  is  organic  to  battalions  or  squadrons  of  armored,  airborne, 
airmobile,  infantry  and  mechanized  infantry  divisions  of  the  field  army. 
It  is  also  assigned  to  nondlvlaional  units  such  as  separate  brigades, 


designing  the  moving  target  simulator  (MTS)  target  programs  and  the 
rules  of  engagement.  Specification  of  the  engagement  procedures  was 
based  on  the  operating  characteristics  of  the  weapon,  individual 
simulation,  observation,  and  interviews  with  gunners  who  participated 
in  the  service  and  site  tests. 

UTILIZATION  OF  PROFILES 

Other  than  the  information  listed  in  A  above,  no  known  mission 
profiles  were  used  in  the  development  of  the  Redeye. 

AMOUNT  OF  TRAINING  REQUIRED  FOR  PROFICIENCY 

The  service  and  site  tests  mentioned  above  were  also  the  basis 
for  the  requirement  for  150  practice  engagement  trials  of  attain 
gunner  proficiency.  One  hundred- twenty  of  these  trials  were  allocated 
to  the  MTS  and  thirty  to  tracking  of  live  targets.  The  recent  deletion 
of  live  aircraft  support  due  to  the  gas  shortage  has  resulted  in  a  re¬ 
vision  of  this  training.  Current  training  requires  156  trials  per 
Individual  on  the  MTS  and  none  on  live  aircraft.  A  combination  of 
Instructor  observation  of  performance  and  periodic  examinations 
evaluate  the  students  progress  during  the  course.  A  study  hall  is 
conducted  two  nights  a  week  for  students  falling  below  a  70  percent 
is  required  for  successful  completion  of  the  course  and  adding  the  6R 
prefix  (Redeye  Gunner)  to  the  individuals  MOS. 

TRAINING  METHODS 

This  section  is  limited  to  those  periods  of  instruction  which 
were  considered  to  have  direct  application  to  the  trainees  practice 
of  some  aspect  of  the  firing  sequence.  Appropriate  periods  are 
described  below  and  a  further  breakout  of  hours  and  type  of  instruction 
is  listed  in  Table  H-l. 


PERIOD  1  -  During  this  period,  the  trainee  is  introduced  to 
the  Redeye  weapon's  characteristics,  system  capabilities,  and 
major  system  components.  This  is  basic  information  the  gunner  must 
know  to  prepare  him  for  later  application  periods. 

PERIOD  5  -  During  this  period,  the  trainee  is  given  an  ex¬ 
planation  of  the  Redeye  system,  observes  a  demonstration  of  the 
M49  tracking  head  trainer,  and  practices  aiming  the  M49  at  a 
stationary  IR  source. 

PERIOD  6  -  During  this  period,  the  trainee  is  given  a  further 
explanation  of  the  operating  procedures  of  the  Redeye  weapon,  track¬ 
ing  head,  and  simulators.  He  is  then  given  an  opportunity  to  engage 
targets  using  the  M49  and  the  M46  field  handling  trainer,  he  is  given 
a  quiz  on  all  previous  instruction. 

PERIOD  7  -  During  this  period,  the  trainee  receives  instruction 
on  the  Redeye's  capabilities  and  limitations.  This  includes  a  dis¬ 
cussion  of  the  infrared  seeker  and  missile  performance  capabilities . 

PERIOD  8  -  During  this  period,  the  trainee  receives  instruction 
on  tactical  engagement  procedures  and  technique  of  fire.  He  then 
goes  through  a  series  of  practical  exercises  engaging  targets  that 
are  presented  on  the  moving  target  simulator  (MTS) .  He  uses  a 
slightly  modified  M49  tracking  head  trainer  to  acquire,  track  and 
fire  at  the  targets.  The  MTS  consists  of  a  40  foot  hemispherical 
screen  on  which  a  moving  target  image  is  projected.  This  simulated 
environment  has  been  carefully  scaled  for  realism,  to  include  various 
target  types,  sizes,  speeds,  and  flight  tracks.  Present  target  pro¬ 
grams  consist  of  eleven  reels  of  film,  each  containing  twenty  target 
runs  which  are  projected  on  the  simulated  sky  background.  Target 
sound  effects  are  also  employed  to  add  realism.  Twenty  different 
types  of  aircraft  are  presented.  The  programs  are  designed  to  develop 
proficiency  in  a  progressive  order  of  difficulty  Target  course,  speed, 


maneuver,  and  range  are  systematically  varied  in  the  different 
programs. 

The  gunners  are  faced  with  the  problem  of  determining  which  of 
six  types  of  aircraft  they  have  detected  (large  and  small:  jet3, 
propellor  and  helicopter  types)  and  then  judging  by  the  size  of  the 
aircraft  in  his  sight  whether  to  activate  the  weapon,  hold  their 
fire,  resume  firing,  or  cease  firing.  The  decision  to  hold  fire  or 
resume  firing  is  based  on  the  weapons  capabilities  and  limitations 
as  listed  in  FM  23-17A  (C) .  A  small  card  listing  plane  sizes,  ranging 
from  \  to  6  times  the. size  of  the  sight  ring,  is  Issued  to  the  stu¬ 
dents  to  provide  guidance  on  when  they  should  activate,  hold  resume, 
or  cease  fire. 

Two  trainees  track  on  the  MTS  at  one  time,  each  one  assisted  by 
a  coach.  An  IR  spot  projected  coincident  with  the  target  image  on 
the  screen  provides  an  IR  source  that  can  be  acquired,  tracked,  and 
locked  on  by  the  seeker  head  in  the  M49.  An  error  indicator  mounted 
on  the  front  of  the  M49  provides  feedback  on  whether  the  trainee  has 
performed  all  steps  correctly  or  if  an  error  has  been  made  at  a  par¬ 
ticular  point  in  the  firing  sequence.  Each  trainee  conducts  approxi¬ 
mately  156  trials  during  the  26  hours  of  practical  exercise  in  this 
period.  The  trainee  also  performs  as  a  coach  156  times  and  observes 
other  trainees  perform  the  rest  of  the  time.  While  observing,  trainees 
are  given  optical  sights  from  previously  fired  XM41  El  Redeye  missiles 
to  practice  tracking  the  projected  targets. 

The  MTS  is  an  excellent  training  device  that  provides  an  opportunity 
for  practical  work  in  all  phases  of  gunner  training.  This  includes  air¬ 
craft  identification  as  targets  were  generally  types  of  Soviet  aircraft 
that  the  trainees  were  asked  to  identify.  There  are  four  of  the  MTS  at 
Fort  Bliss,  one  at  Fort  Bragg  and  it  is  understood  that  films  call  for 
building  one  MTS  each  at  Forts  Riley,  Lewis,  and  Carson,  and  several  in 
Germany. 


PERIOD  15  -  During  this  period,  all  previous  instruction  is 
reviewed  and  the  trainees  are  given  a  final  written  examination. 

The  examinations  are  graded  as  they  are  turned  in  and  a  critique 
la  then  provided  to  clear  up  any  weak  points  noted.  Trainees  must 
have  a  minimum  of  70  percent  to  be  awarded  the  6R  suffix  to  their 
MOS  Indicating  that  they  are  qualified  Redeye  gunners. 

PERIOD  16  -  During  this  period,  the  trainees  are  taken  to  the 
range  area  to  observe  the  firing  of  the  two  Redeye  missiles  allocat¬ 
ed  to  each  class.  The  four  top  students  go  to  the  firing  line  while 
the  rest  of  the  trainees  observe  from  the  stands  nearby.  The  ballistic 
serial  target  system  (BATS) ,  a  300-to-450  knot  target  with  an  IR 
source  is  fired  in  a  crossing  pattern  some  distance  out  from  the 
gunners.  The  gunner  attempts  to  acquire  the  target  and  fires  if  he 
thinks  he  is  on-target.  While  he  is  firing,  the  other  gunners  practice 
tracking  with  the  M49.  The  gunners  are  rotated  and  additional  BATS 
fired  until  the  two  Redeye  missiles  have  been  fired,  e.g.,  four  BATS 
were  fired  in  the  range  firing  observed.  The  firing  is  then  critiqued 
by  an  Instructor. 

PROFICIENCY  MEASUREMENT 
END  OF  COURSE  EVALUATION 

Performance  Measures.  The  last  two  of  the  eleven  MTS  target  film 
programs  contain  a  selected  mix  from  previous  programs  and  may  be 
used  for  examination  purposes.  The  trainee  is  expected  to  perform  with¬ 
out  error  on  these  test  runs.  Discussion  with  the  instructors  indicat¬ 
ed  that  the  proficiency  test  criteria  are  not  actually  utilized.  In¬ 
stead,  trainees  who  make  the  most  errors  during  training  are  given 
additional  trials  in  order  to  bring  them  up  to  desired  standard  and 
attempt  to  insure  errorless  performances  by  all  trainees. 

Performance  Standards .  By  the  end  of  their  training,  students  are 
expected  to  perform  without  error,  all  of  the  steps  in  firing  required 
of  a  gunner  to  successfully  fire  a  Redeye  missile  at  An  appropriate 
target . 


Periodic  and  final  written  examinations  are  also  given  the 
student  to  insure  adequate  knowledge  of  the  weapons  capabilities, 
methods  of  employment,  rules  of  engagement,  and  similar  Information. 

A  grade  of  70  percent  is  required  for  successful  completion  of  the 
course. 

Validity  of  Performance  Measures.  Since  only  two  trainees  per 
class  have  an  opportunity  to  fire  an  actual  Redeye  missile,  there  is 
no  sure  way  to  confirm  chat  trainees  have  the  level  of  proficiency 
required  for  combat.  The  purpose  of  the  course  is  to  qualify  them 
in  all  phases  of  gunner  training  and  the  testing  procedures  Insure 
them  proficiency  when  not  under  stress.  The  Instructors  feel  that 
overall  proficiency  has  deteriorated  somewhat  due  to  the  deletion 
of  live  aircraft  tracking  training.  They  point  to  recent  Redeye 
missile  firing  (50%  hit  rate)  as  an  example. 

REDEYE  UNIT  TRAINING 

In  an  attempt  to  obtain  information  on  Redeye  Unit  Training, 
individuals  from  a  Redeye  Section  assigned  to  a  Cavalry  Squadron  of 
a  Cavalry  Regiment  were  contacted.  In  questioning  the  First  Lieutenant, 
Section  Leader,  and  Sergeant  E5  NCOIC,  it  was  determined  that  they  were 
conducting  very  little  Redeye  training.  Although  they  have  personnel 
and  equipment  assigned  to  their  section,  they  are  usually  involved  in 
other  duties  and  have  participated  in  Redeye  training  only  a  few  days 
in  the  last  five  months. 

They  were  currently  using  the  MTS  and  M49  training  devices  to 
give  refresher  training  to  gunners  in  preparation  for  an  impending 
Squadron  ATT.  They  did  not  know  what  would  be  required  of  them  on 
the  ATT. 
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The  section  did  have  seven  *t  ton  trucks  and  trailers  and  five 
drivers  that  were  usually  assigned  other  tasks.  The  section  had 
four  makeshift  field  trainers  that  were  previously  fired  Redeye 
rounds.  They  were  authorized  an  M49  tracking  head  trainer  but  they 
did  not  have  one  as  they  did  not  have  the  required  classified  storage 
space  for  it. 

The  Sergeant  had  been  in  the  Redeye  Section  of  a  Cavalry  Regiment 
in  Germany  for  two  years  prior  to  his  current  assignment.  He  found 
the  situation  quite  similar  to  his  present  one  until  training  test 
failures  brought  on  more  emphasis. 

Neither  of  the  individuals  had  seen  a  copy  of  Army  Subject 
Schedule  23-17  and  they  were  not  familiar  with  the  264  hour  training 
program  prescribed  for  Redeye  Sections.  The  Fort  Bliss  Redeye  Instructors 
said  they  had  trained  some  individuals  from  tactical  units  and  were  under 
the  impression  that  some  training  is  being  conducted  at  unit  level  in 
certain  divisions. 


Table  H-l 


Description  of  Redeye  Training 


Applicable 

Instruction 

Scope  or  objective 
of  period 

Percentage 
of  period 
conducted 
with  C,D, 
or  PE 

During  each 
PE;  number 
of  training 
trials  per 
student  per 
position 

Use  of  training 
devices ,  live 
fire,  mock-ups, 
or  hand-on  dur¬ 
ing  PE 

Period 

Hours 

1 

1 

Introduction  to 
Redeye  Missile 
System 

100 7.-C 

0 

N/A 

5 

3 

Principles  of  Red¬ 
eye  Operations 

33%-C 

33%-D 

10  per  stu¬ 
dent  , 
others 
coach  or 
watch 

TD(M49  aimed  at 
stationary  IR 
target) 

f 

6 

4 

Operating  proce¬ 
dures  of  Redeye 
weapon,  tracking 
head,  and  simu¬ 
lators 

25%-C 

50%-PE 

25X-Ex 

20  per  stu¬ 
dent  , 
others 
coach  or 
watch 

TD(50%-M46,  50% 
M49) 

7 

1 

Redeye  capabil¬ 
ities  and 
limitations 

100%-C 

0 

N/A 

8 

30 

Technique  of  Fire 
and  Engagement  of 
Targets 

13%-C 
87%-PE 
(C-4 
hrs , 

PE-26 

hrs) 

6  per  stu¬ 
dent  per  PE 
hr  or  156 
trials. Also 
coach  156 
times  & 
watch  rest 
of  time 

TD(M49  aimed  at 
targets  on  M87 

MTS 

15 

3 

Examination 

33%-C 

33%-Ex 

33%-Cr 

0 

N/A 
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Table  H-l 
(cont'd) 


Applicable 

Instruction 

Scope  or  objective 
of  period 

Percentage 
of  period 
conducted 
with  D,D, 
or  PE 

During  each 
PE;  number 
of  training 
trials  per 
student  per 
position 

Use  of  training 
devices,  live 
fire,  mock-ups, 
or  hand-on  dur¬ 
ing  PE 

Period 

16 

2 

Range  Firing 

100Z-PE 

Top  stu¬ 
dents  fire 
two  Redeye 
at  BATS  - 
others 
watch 

TD(M49  to  practice) , 
HO  (fire  M41E2) 

Totals 

44 

C-9  hrs 
PE-31  hrs 
Ex- 2  hrs 
D-l  hr. 
Cr-1  hr. 

— 

TD's 

M46-2  hrs 

M49-31  hrs 

M87-26  hrs 

59  hrs 

LF-2  hrs 
*Total  61  hrs 

^Exceeds  period  hours  as  TD's  were  often  used  simultaneously. 
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Tab  1  «•  H-l 
front  '  d  ) 


Applicable 
Instruction 
Period  I  Hours 


lies  lied  changes 
In  the  course 
In  terms  of  In¬ 
creases,  de¬ 
creases,  addi¬ 
tions,  or  dele- 
t  ions 


Type  of 
f  eedback 
o  r  c  r  1  - 
t  ique 
given  to 
the  stu¬ 
dent 


1’ rovi  s ions 
for  slow 
students 
( recycle  , 
etc. 


Passing  or 
qual i f ica- 
tiou  score, 
type  of 
measure , 
Indication 
that  objec¬ 
tives  have 
been 
achieved 


Have  the 
periods 
been  se¬ 
quenced  or 
scheduled 
in  a  manner 
which  In¬ 
terfere  with 
tralnin 


Table  H-l 
(cont'd) 


Applies 
Ins true 

ble 

tlon 

Desired  changes 
in  the  course 
in  terms  of  in¬ 
creases,  de¬ 
creases,  addi¬ 
tions,  or  dele¬ 
tions 

Type  of 
feedback 
or  cri¬ 
tique 
given  to 
the  stu¬ 
dent 

Provisions 
for  slow 
students 
(recycle , 
etc.) 

Passing  or 
qualifica¬ 
tion  score, 
type  of 
measure, 
indication 
that  objec¬ 
tives  have 
been 
achieved 

Have  the 
periods 
been  se¬ 
quenced  or 
scheduled 
in  a  manner 
which  in¬ 
terfere  with  ( 
training 

Period 

Hours 

16 

2 

Add  RELS  for 
range  phase 

Firing 

cri¬ 

tiqued 

N/A 

N/A 

No 

Totals 

44 
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Summary  of  Training  For  Redeye  Gunner 

1.  The  attached  form  provides  a  detailed  summary  of  that  portion  of  the 
83-hour  Redeye  Gunner  Training  Course  that  is  concerned  with  the 
gunners'  ability  to  acquire  an  aerial  target  and  successfully  engage 
It  with  a  Redeye. 

2.  In  arriving  at  the  number  of  trials  per  student  in  training  situations, 
the  current  average  of  50  students  per  class  was  used.  An  increase 

or  decrease  in  the  number  of  students  would,  of  course,  change  this 
figure.  Only  one  position,  (standing)  was  used  in  the  Redeye  train¬ 
ing. 

3.  To  insure  understanding  the  abbreviations,  and  weapons,  or  device 
types  used  in  the  summary  are  explained  below: 

a.  IR  -  infrared. 

b.  BATS  -  ballistic  aerial  target  system. 

c.  M41E2  -  Redeye  missile. 

d.  M46A2  -  field  handling  trainer. 

e.  M49  -  tracking  head  trainer. 

f.  M87  (MTS)  -  moving  target  simulator. 

g.  RELS  -  Redeye  launch  simulator. 

h.  Types  of  instruction: 

C  -  Conference 

PE  -  Practical  Exercise 
D  -  Demonstration 
Ex  -  Examination 
Cr  -  Critique 
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1.  Practical  Exercise  using: 

HO  -  hands-on  equipment 
TD-  training  devices 
HU  -  mock-ups 
LF  -  live  fire 

The  period  numbering  system  is  coordinated  with  the  numbers  listed 
for  periods  in  the  attached  Redeye  Gunner  Course  POI,  dated 
2  July  1973. 


AIR  DEFENSE 


DESCRIPTION  OF  AIT  WEAPONS  TRAINING 
FOR  THE  CHAPARRAL 

INTRODUCTION 

DESCRIPTION  OF  WEAPON  SYSTEM 

The  Chaparral  is  a  self-propelled,  surface-to-air  guided  missile 
system  designed  to  protect  the  forward  battle  area  against  hostile 
aircraft  operating  at  low  altitudes.  It  consists  of  three  basic  parts: 
the  launching  station  (M54) ,  which  may  be  mounted  on  or  operate  sepa¬ 
rately  from  its  carrier;  the  six-ton  full-tracked  vehicle  carrier 
(M730) ;  and  the  Chaparral  missile  (MIM-72A) ,  a  supersonic,  surface-to- 
air  missile  that  uses  passive  infrared  target  tracking. 

The  launching  station  mount  consists  of  a  gunner's  compartment 
with  a  plexiglass  canopy  located  between  two  pairs  of  missile  launcher 
rails.  The  mount  can  be  traversed  360  degrees  in  azimuth  and  the 
launch  rails  can  be  elevated  thus  permitting  the  movement  required  for 
target  acquisition,  tracking,  and  firing.  The  launching  station  carries 
12  missiles,  four  on  launch  rails  and  eight  in  storage  compartments  in 
the  tracked  vehicle  carrier.  Located  in  the  base  structure  and  the 
mount  are  components  comprising  seven  functional  subsystems:  power, 
mount  erection-subtraction,  mount  drive,  missile  control  and  launch, 
missile  air,  environmental  control,  and  communications.  These  are 
used  in  preparing  the  weapon  system  for  firing  and  firing. 

The  MIM-72A  Chaparral  missile  is  9.5  feet  long,  5  inches  in 
diameter,  and  weighs  190  pounds.  The  guidance  section,  located  at 
the  forward  end  of  the  missile,  senses  the  IR  radiations  of  the  target 
and  generates  signals  that  direct  the  missile  to  target  intercept. 

The' guidance  section  also  produces  an  audio  signal  that  Informs  the 
gunner  that  the  targets  IR  radiations  are  being  received.  The 
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missile's  target  detection  device  (TDD)  functions  ao  p-.x.t'rv  fuze. 
It  also  provides  signals  that  cause  destruction  on  contact  or  self- 
destruct.  Since  the  Chaparral  does  not  have  sophisticated  electronic 
sensors  and  identification  equipment,  visual  target  detection  and 
identification  are  required  to  accomplish  its  mission.  This,  of 
course,  limits  Chaparral  operations  to  periods  of  good  visibility. 

The  gunner  operates  the  system  by  pointing  the  launching  station 
mount  at  a  visually  acquired  aircraft  target,  tracking  the  target  to 
maintain  an  on-target  Infrared  tone  which  indicates  that  the  infrared 
seeker  head  in  the  missile  has  acquired  the  tai get ,  and  then  press¬ 
ing  the  firing  trigger  when  the  target  is  within  the  engagement 
envelope.  Once  fired,  the  missile  is  beyond  the  gunner's  control 
and  depends  upon  the  target's  infrared  radiations  to  generate  guid¬ 
ance  orders. 

TACTICAL  MISSION 

The  mission  of  the  Chaparral  battery  is  to  provide  air  defense 
for  forward  combat  elements,  areas,  or  installations  against  low- 
altitude,  hostile  aircraft.  Chaparral  units  may  be  assigned  one  of 
four  standard  tactical  missions:  general  support,  general  support¬ 
reinforcing,  reinforcing,  or  direct  support.  Chaparral  units  are 
most  effective  when  employed  in  an  area  defense  pattern  to  provide 
sufficient  air  defense  for  ground  combat  and  combat  support  units 
and  installations.  The  weapons  are  deployed  forward  and  axong  likely 
low-altitude  avenues  of  approach.  Chaparral  units  may  also  be  em¬ 
ployed  to  defend  large  vital  areas  and  march  columns  from  positions 
along  Che  route  of  movement. 

CURRENT  ARMY  ORGANIZATION  OF  WEAPONS  AND  PERSONNEL 

The  Chaparral  Battery  is  part  of  the  Chaparral/Vulcan  Air  Defense 
Artillery  (ADA)  Battalion.  The  battalion  has  two  Chaparral  batteries 
and  two  Vulcan  batteries.  The  Chaparral/Vulcan  battalions  are  em¬ 
ployed  at  division,  corps,  and  field  army  level  to  provide  defense 
against  low-altitude  aircraft.  The  battalion  is  organic  to  the 
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armored,  infantry,  and  mechanized  infantry  divisions  and  ia  part  of 
the  division  base.  The  Chaparral/Vulcan  battalion  may  also  be 
allocated  to  nondivisional  units,  such  as  ADA  groups,  brigades,  or 
communications  zone  ADA  organizations. 

The  Chaparral  Battery  has  three  firing  platoons,  each  consist¬ 
ing  of  a  platoon  headquarters  and  four  squads.  Each  squad  is  a  fire 
unit.  The  platoon  headquarters  exercises  direct  control  over  the 
fire  units.  The  platoon  normally  operates  as  an  element  of  the 
battery,  but  may  also  operate  independently.  There  are  five  men  in 
a  Chaparral  squad:  a  squad  leader,  a  senior  gunner,  a  driver,  and 
two  gunner/observers. 

TACTICAL  EMPLOYMENT 

Chaparral  and  Vulcan  units  are  normally  employed  under  the  air 
defense  "family  of  weapons"  concept  and  compliment  other  air  defense 
systems.  Chaparral  units  are  most  effective  when  deployed  in  an  area 
defense  pattern,  but  may  be  used  to  protect  vital  areas  or  march 
columns. 

Since  the  Chaparral  Battery  is  normally  dispersed  over  a  large 
area,  the  battery  headquarters  is  generally  centrally  located  in 
order  to  control  the  platoons.  Some  important  considerations  in 
selecting  positions  are:  good  fields  of  fire  and  observation, 
accessibility,  survivability,  and  communications. 

When  a  Chaparral  squad  occupies  a  position,  there  are  a  number 
of  tasks  that  various  members  of  the  crew  have  to  perform  to  prepare 
the  weapon  system  for  operation.  After  they  have  performed  theBe 
tasks,  individually  or  in  coordination  with  other  crew  members,  they 
take  up  their  operational  positions.  The  senior  gunner  (No.  1)  takes 
his  place  in  the  gun  mount,  the  driver  (No.  2)  and  an  observer  (No.  4) 
move  out  to  a  forward  observation  post,  the  squad  leader  and  an  ob¬ 
server  (No.  3)  move  to  a  CP/OP  location  to  the  rear  of  the  position 
with  remote  radio  communications.  The  squad  leader  then  notifies 
the  platoon  leader  that  he  is  ready.  When  a  target  is  detected,  the 
squad  leader  will  direct  the  fire,  but  the  gunner  decides  when  and 


the  launch 


if  to  fire  based  on  the  IR  tone,  the  aircraft  jjd:  . 
envelope,  etc.  A  typical  fire  mission  might  originate  with  u,i  ;■  •>-£ 
from  the  Chaparral  battalion's  forward  area  alerting  radar  (FAAR) 
which  is  displayed  on  the  unit's  target  area  alert  data  display  set 
(TADDS) .  Or,  the  alert  might  come  from  one  of  the  squad's  observers. 
In  either  case,  the  squad  leader  would  relay  the  information  to  the 
gunner  and  direct  appropriate  action. 

TRAINING  CONTENT 

TASK  ANALYSIS  PROCEDURES 

It  is  difficult  to  say  that  no  task  analysis  has  been  conducted, 
but  clearly  no  fully  comprehensive  one  has  been  done  on  the  Chaparral. 

UTILIZATION  OF  MISSION  PROFILES 

No  mission  profiles  have  been  reflected  in  Chaparral  training. 

AMOUNT  OF  TRAINING  REQUIRED  FOR  PROFICIENCY 

There  has  been  no  clear  determination  of  the  number  of  practice 
rounds  required  for  firing  proficiency.  The  amount  of  simulated 
firing  practice  has  varied  considerably  in  recent  months  depending 
on  the  type  of  training  support  available,  e.g.,  live  aircraft,  model 
planes.  Only  one  live  round  per  class  is  being  fired  so  this  is  more 
of  a  demonstration  than  practice  since  only  one  man  fires. 

TRAINING  METHODS 

This  section  is  limited  to  a  discussion  of  those  periods  of  in¬ 
struction  that  have  direct  application  to  some  aspect  of  the  firing 
sequence. 

This  is  a  seven-week  (280  hours)  AIT  course  of  which  220  hours 
are  MOS-related.  Of  the  220  hours,  only  30  are  directly  related  to 
some  aspect  of  the  firing  sequence.  Gunner  Training  is  considered 
a  small  part  of  the  course  since  the  primary  goal  is  to  prepare  the 
individual  to  perform  as  a  crew  member  of  a  Chaparral  squad.  The 
four  basic  areas  of  Instruction  are  the  carriers,  the  launching 
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station,  the  missile,  and  communications.  It  is  not  anticipated  that 
the  trainee  will  be  assigned  the  top  crew  position  of  senior  gunner 
upon  joining  a  unit.  He  may,  however,  be  required  to  perform  other 
duties,  such  as  driver,  loader,  observer,  and  also  be  expected  to 
communicate  on  the  unit's  radio.  After  much  additional  on-the-job 
training  (OJT) ,  he  will  probably  have  an  opportunity  to  perform  as 
a  gunner. 

Currently,  class  size  varies  from  5  to  15  and  a  new  class  starts 
every  two  weeks.  There  are  three  classes  in  session  at  any  one  time. 
The  primary  method  of  training  has  recently  been  changed  to  peer  in¬ 
struction.  Most  of  the  practical  exercise  periods  in  gunner  train¬ 
ing  and  154  of  the  220  total  hours  devoted  to  MOS  training  use  the 
peer  instruction  method.  After  training,  an  individual  must  perform 
the  designated  task  correctly  before  he  can  go  on  to  the  next  phase 
(pass/fail  procedure).  Tests  are  administered  by  someone  other  than 
the  individual  who  gave  the  training.  As  a  trainee  proceeds  through 
the  course,  he  is  in  one  of  the  following  categories,  generally  in 
this  sequence:  observer,  skill  acquisition,  job  performance,  peer 
instructor,  and  course  administration.  Instructors  are  enthusiastic 
about  the  change  to  Peer  Training  as  they  feel  it  has  increased  in¬ 
terest  and  produced  better  results. 

Until  July  1973,  trainees  were  taken  to  a  range  to  practice 
tracking  an  F-100  and  a  B-57.  However,  recent  fuel  shortages  have 
completely  curtailed  this  program.  As  an  interim  measure,  trainees 
were  taken  to  an  area  near  El  Paso  International  Airport  where  they 
practiced  tracking  targets  of  opportunity.  Current  training  uses  a 
radio-controlled  model  aircraft  as  a  target. 

PERIOD  18.  During  this  period,  the  instructor  discusses  various 
aspects  of  the  M-54  launching  stations  to  include:  the  nomenclature 
and  location  of  major  components,  the  location  and  function  of  panel 
and  non-panel  controls  anu  indicators,  and  procedures  for  energizing 
and  de-energizing  the  missile  system. 
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PERIOD  19.  During  this  period,  the  trainee  is  ^.v^.  opoor- 
tunity  to  locate  the  various  controls  and  perform  the  procedures 
discussed  in  Period  18.  This  is  accomplished  on  the  actual  equip¬ 
ment  using  peer  instruction  methods.  When  the  trainee  is  considered 
ready,  he  is  tested  on  a  phase  of  the  instruction  and,  if  successful, 
is  allowed  to  proceed  to  the  next  phase. 

PERIOD  24.  During  this  period,  the  trainee  will  practice  appro¬ 
priate  procedures  to  prepare  the  missile  for  firing.  This  will  again 
be  peer  Instruction  and  the  trainee  will  be  tested  on  his  performance. 

PERIODS  28  and  29.  During  these  periods,  instructors  discuss 
various  aspects  of  air  defense  firing  doctrine  to  include  the  follow¬ 
ing: 

a.  Control  measures  -  centralized,  decentralized,  and  autono¬ 
mous. 

b.  Warnings  -  red,  yellow,  and  white. 

c.  Weapons  control  status  -  free,  tight,  and  hold. 

d.  Hostile  target  criteria. 

The  trainees  are  also  familiarized  with  methods  of  weapons  delivery 
and  tactics  used  by  aggressor  aircraft. 

PERIODS  30  and  31.  During  these  periods,  the  instructor  dis¬ 
cusses  the  various  rules  of  engagement.  Chaparral  firing  technique, 
target  acquisition,  and  engagement  procedures.  In  roles  of  engage¬ 
ment,  trainees  ara  told  of  various  conditions  that  control  their 
firing.  In  the  firing  technique  portion,  the  instructor  discusses 
the  decisions  that  must  be  made  before  firing  on  the  target.  The 
squad  leader  makes  all  command  decisions,  including  designation  of 
the  target  as  hostile,  selection  of  target  to  be  engaged,  and  deter¬ 
mining  method  of  fire  to  be  used.  The  gunner,  however,  must  make 
the  decision  to  fire  if  he  thinks  the  target  meets  the  technical 
requirements  for  a  successful  target  engagement.  Categories  of 
targets  and  methods  of  engagement  are  also  discussed  in  this  phase. 
The  steps  in  target  acquisition  are  discussed  to  include:  the 
Initial  visual  detection  by  an  observer  and  Informing  of  the  gunner 
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over  the  intercom,  the  gunner  visually  detecting  the  target  and  re¬ 
porting  CONTACT,  the  gunner  acquiring  and  maintaining  IR  acquisition, 
the  gunner  adjusting  the  controls  until  he  has  an  audible  IR  tone, 
and  then  announcing  TONE  over  the  intercom.  The  engagement  proce¬ 
dures  portion  addresses  the  duties  of  all  squad  members  as  they 
accomplish  the  engagement  tasks  of:  visual  search  and  scan,  target 
detection,  target  transfer  to  squad  leader  and  gunner,  target 
selection,  target  identification,  engagement  command,  gunner  visual 
acquisition,  IR  acquisition,  fire  decision,  missile  launch,  and 
kill  evaluation. 

PERIOD  32.  During  this  period,  the  trainees  use  the  actual 
Chaparral  weapon  system  with  an  M30  training  missile  to  conduct 
target  engagement  practice.  The  M30  training  missile  has  the  same 
weight,  number  of  components,  and  dimensions  as  the  MIM-72  Chaparral 
missile  series.  The  training  round  can  be  used  for  assembly,  dis¬ 
assembly,  and  loading  procedure  training.  It  can  also  be  used,  as 
it  Is  in  this  period,  to  track  IR  targets  by  replacing  the  inert 
guidance  section  with  an  MK  28  guidance  section.  The  trainees  use 
the  actual  equipment  and  attempt  to  acquire  and  track  a  radio- 
controlled  model  airplane.  They  are  alternated  on  the  equipment 
with  about  one-fourth  of  the  training  time  being  spent  in  the 
gunner’s  position.  An  IR  source  can  be  attached  to  the  model  planes. 
The  GR-39  interrupter  cable  a’.lows  the  instructor  to  monitor  the  IR 
tone  obtained  by  a  trainee  and  to  prevent  the  weapon  from  being 
fired  at  his  discretion.  This  latter  feature  allows  the  instructor 
to  maintain  safety  during  live  firing  on  the  range. 

A  device  has  been  developed,  the  TSQ-T3,  which  provides  the  in¬ 
structor  with  information  about  sequential  errors  made  by  the  trainee 
in  a  practice  engagement.  It  1b  a  small  box  with  error  indicators 
that  is  attached  to  the  system  by  means  of  special  cables.  However, 
there  has  been  a  delay  in  the  manufacture  of  cables  and  the  battalion 
has  8  or  10  of  the  boxes,  but  no  way  of  attaching  them  to  the  weapon 
syaten. 


PERIOD  33.  During  this  period,  the  instructor  „  the 

duties  and  responsibilities  of  all  squad  members  in  various  situa¬ 
tions.  In  order  to  insure  the  timely  and  cooperative  effort  of 
crew  members,  a  formal  drill  is  prescribed.  The  squad  members  are 
numbered  with  the  gunner  being  No.  1,  the  driver  No.  2,  and  the 
two  observers  No.  3  and  No.  4.  Each  squad  member  must  know  the 
duties  and  responsibilities  of  all  other  positions. 

PERIOD  34 .  During  this  period,  the  trainees  are  formed  into  gun 
crews  and  go  through  the  prescribed  formal  drill  on  the  actual  equip¬ 
ment.  The  trainees  are  rotated  periodically  and  by  the  end  of  the 
period,  they  should  have  performed  six  times  in  each  of  the  four  crew 
positions. 

PERIOD  43.  During  this  period,  the  trainees  are  taken  out  to 
the  range  where  the  class  observes  their  top  student  fire  one 
Chaparral  missile  at  a  BATS  target.  The  period  is  listed  as  being  a 
practical  exercise,  but  it  is  actually  a  demonstration  for  all  but 
one  member  of  the  class.  The  demonstration  sometimes  has  a  negative 
effect  as  the  inexperienced  trainee-gunner  misses  the  target. 

The  NCO  Chief  Instructor  felt  that  the  time  and  money  allocated 
to  this  firing  could  be  used  for  better  purposes.  He  made  the  alter¬ 
nate  suggestion  that  the  three  classes  in  session  be  provided  one 
demonstration  firing  thus  saving  two  missiles  and  insuring  that  all 
sludents  observed  a  live  miesile  firing.  He  does  not  think  the 
"top  student"  firing  is  a  great  motivating  factor  and  suggests  that 
the  firing  be  deleted.  The  time  saved  could  be  used  for  additional 
target  engagement  practice. 

PROFICIENCY  MEASUREMENT 
END  OF  COURSE  EVALUATION 

Performance  Measures.  Prior  to  changing  to  the  Peer  Training 
system  now  being  used,  the  battalion's  Lesson  Plan  Index,  dated 
4  January  1973,  indicated  some  formal  performance  test  periods. 
Currently,  the  procedure  is  to  let  the  trainee  proceed  through  the 
course  teking  pess/f lnal-type  tests  in  various  phases.  These  tests 


are  administered  using  detailed  checklists  to  note  correct  or  in¬ 
correct  performances. 


Performance  Standards.  The  go/no  go  test  is  administered  to  the 
trainee  by  someone  other  than  the  individual  that  gave  the  initial 
training.  If  the  individual  being  tested  receives  an  unsatisfactory 
rating  on  any  phase  of  the  performance  test,  he  must  be  given  remedial 
training  before  being  permitted  to  retake  this  test. 

Validity  of  Performance  Measures.  For  most  crew  duties,  the  pro¬ 
cedure  outlined  above  seem  to  be  an  adequate  method  of  insuring  an 
acceptable  performance.  However,  there  is  presently  no  standard  set 
for  tracking  proficiency.  Tests  of  the  trainee's  ability  to  judge 
the  engagement  envelope  are  presently  based  on  printed  drawings  of 
sight  pictures.  These  tests  do  little  more  than  examine  the  trainee's 
knowledge  of  the  engagement  rules  and  not  his  ability  to  apply  those 
rules . 

The  Instructors  have  discussed  setting  a  tracking  proficiency 
standard  once  the  TSQ-T3  is  operational.  However,  target  samplings 
would  still  be  restricted  and  uncontrolled.  Present  testing  practices 
and  standards  are  not  considered  adequate  for  estimating  combat  pro¬ 
ficiency  in  this  critical  area. 

CHAPARRAL  UNIT  TRAINING 

In  an  attempt  to  obtain  information  on  Chaparral  unit  training, 
a  Chaparral  Battery  Commander  and  his  training  NCO  were  interviewed. 
They  were  unable  to  provide  specific  numbers  of  hours  for  types  of 
training,  but  did  offer  to  describe  their  general  training  situation. 

They  do  have  most  of  the  personnel  they  are  authorized.  How¬ 
ever,  due  to  various  requirements  such  as  guard  duty,  post  police, 
and  maintenance,  a  small  percentage  of  them  are  generally  available 
for  training.  As  an  example,  only  30  of  109  present  for  duty  on 
the  day  of  the  Interview  were  available  for  training.  Since  they 
are  a  STRAF  unit  and  must  maintain  a  high  state  of  readiness,  their 


5^7 


maintenance  problem  is  particularly  difficult.  Due  >'unds 

which  will  reduce  civilian  guards  on  ammunition  supply  points  lAo 
they  expect  their  guard  problem  to  get  worse. 

In  the  face  of  these  obstacles  to  training,  they  are  attempting 
Co  accomplish  essential  training  and  maintain  their  unit's  proficiency. 
They  are  not  following  the  training  program  outlined  in  Subject  Schedule 
44-7,  but  are  using  it  as  a  guide. 

Their  training  emphasizes  preparing  for  and  firing  the  12  live 
missiles  the  battery  is  allocated  annually.  This  allocation  is  based 
on  one  missile  for  each  of  the  unit's  12  squads.  In  order  to  provide 
for  personnel  turnover  and  maintain  interest  in  training,  the  battery 
actually  fires  six  missiles  every  six  months.  The  training  starts 
with  a  limited  number  of  hours  per  week  and  gradually  increases  as 
the  firing  period  approaches.  This  is  done  by  coordinating  on  various 
non-training  requirements  with  other  elements  in  the  battalion, 
particularly  the  Vulcan  units.  This  frees  Chaparral  personnel  for 
training  and  firing  exercises  in  critical  periods.  Chaparral  units 
must  then  in  turn  accept  a  larger  portion  of  the  support  require¬ 
ments  when  other  elements  of  the  battalion  are  in  a  critical  phase. 

The  early  training  stresses  crew  drill  to  insure  proficiency  by 
all  squad  members.  The  emphasis  is  on  training  to  correct  weaknesses 
noted  and  developing  improved  SOPs  based  on  the  experience  of  unit 
NCO's.  Firing  practice  often  uses  targets  of  opportunity  in  the  area 
for  tracking  exercises,  e.g.,  aircraft  in  rhe  vicinity  of  El  Paso 
International  Airport. 

The  only  training  device  used  is  the  M30  training  missile  with 
the  MK  28  guidance  section  replacing  the  inert  section.  This  is 
used  in  the  tracking  practice  described  above. 

Guidance  on  range  procedures  is  provided  by  a  battalion  SOP. 

The  other  Chaparral  battery  fires  during  the  same  period  so  the  two 
units  can  provide  range  support  for  each  other.  This  includes  many 
tasks  such  as  firing  the  BATS,  which  is  the  target  used.  The 
battery  commander  felt  they  had  done  very  well  in  some  recent  firing 
as  the  two  batteries  were  credited  with  12  combat  hitB  with  12  rounds. 


lit*  does  pretei  ,i  more  real  1st  if  tactical  situation  tor  t  lit*  living,  if 
possible.  I’lYsml  1  y  ,  t  In*  v  know  t  lio  (’Xpert  oil  direct  ion  of  the  target 
and  other  in  I  ot  mat  i  on  that  would  ptobably  not  he  available  in  couth  at  . 

Upon  being  asked  11  the  KAAK  or  the  TAIH'S  were  being  used,  the 
battery  commander  said  they  were  ttot  .  The  battalion  does  not  have 
personnel  or  equipment  for  a  KAAK  unit.  In  their  tactical  training, 
thay  usually  receive  an  Initial  alert  from  local  sources  nnd  do  not 
consider  the  KAAK  capability. 


Table  H-2 


Description  of  Chaparral  Training 


— 

Applicable 

Instruction 

Scope  or  objective  of 

Percentage 
of  period 
conducted 
with  C,D, 

During  each 
PE;  number 
of  training 
trials  per 
student  per 

Use  of  training 
devices,  live 
fire,  mock-ups, 
or  hand-on  dur- 

Period 

Hours 

period 

or  PE 

position 

ing  PE 

18 

1 

Systems  Operations 

100%-C 

0 

0 

19 

12 

Systems  Operations 

100%-PE 

30  per  stu¬ 
dent 

Hands-On 

24 

2 

Equipment  Preparation 

100%-PE 

10  per  stu¬ 
dent 

Hands-On 

28429 

2 

Firing  Doctrine 

100%-C 

0 

0 

30431 

2 

Target  Engagement 
Procedures 

100%-C 

0 

0 

32 

8 

Target  Engagement 
Procedures 

100%-PE 

h  of  time 
perform¬ 
ing,  ob¬ 
serving 
the  rest 
of  the 
time 

Hands-On  in 
conjunction 
with  train¬ 
ing  missile 

4  MK  28 

guidance 

section 

33 

1 

Crew  Performance 

100%-C 

0 

0 

34 

3 

Crew  Performance 

100%-PE 

6  trials 
per  4 
crew 

positions 

Hands-On 

43 

8 

Chaparral  Firing 

100%-PE 

C-6  hrs 
FE-33  hrs 
39  hours 
Total 

1  man 
fires , 
rest  of 
class  ob¬ 
servers 

Live  Fire 

Table  H-2 
(cont'd) 


Applicable 

Instruction 

Desired  changes 
In  the  course 

In  terms  of  in¬ 
creases,  de¬ 
creases,  addi¬ 
tions,  or  de¬ 
letions 

Type  of 
feedback 
or  cri¬ 
tique 
given  to 
the  stu¬ 
dent 

Provisions 
for  slow 
Students 
(recycle, 
etc.) 

Passing  or 
qualifica¬ 
tion  score, 
type  of 
measure , 
indication 
that  objec¬ 
tives  have 
been 
achieved 

Have  the 
periods 
been  se¬ 
quenced  or 
scheduled 
in  a  manner 
which  in- 
terfers  with 
training 

Period 

Hours 

IS 

1 

None 

None 

None 

None 

No 

19 

12 

None 

Peer 

Cor¬ 
rection 
of  errors 

Additional 

Trials 

Go /No  Go 

.  . 

No 

24 

2 

Norte 

Peer  Cor¬ 
rection 

Make  up 
train¬ 
ing  on 
Tuesday 
nights 

Go/No  Go 

No 

2U&29 

2 

None 

None 

Make  up 
train¬ 
ing  on 
Tuesday 
nights 

None 

No 

i 

2 

None 

None 

Make  up 
train¬ 
ing  on 
Tuesday 
nights 

None 

No 

'  32 

I 

L 

8 

Use  a  target 
simulator 
which  provides 
movement  &  also 
allow  the  in¬ 
structor  to 
monitor  the 
students’  per¬ 
formance 

Feed¬ 

back 

missile 

tone 

when  on 
target 

Additional 
trials  if 
needed 

No  evalua¬ 
tion  possible 
other  than  se 
if  gunner 
tracks 
smoothly 

No 

? 

Applicable 

Instruction 


Period  I  Hours 


Desired  changes 
in  the  course 
in  terms  of  in¬ 
creases,  de¬ 
creases,  addi¬ 
tions,  or  de¬ 
letions 

Type  of 
feedback 
or  cri¬ 
tique 
given  to 
the  stu¬ 
dent 

Provisions 
for  slow 
students 
(recycle, 
etc.) 

None 

None 

None 

None 

Pass /fail 
check  of 
positions 

Additional 

training 

given 

Have  one 
missile  firing 
per  three 
classes  &  use 
time  for  addi¬ 
tional  target 
engagement 
training 

Critique 

after 

firing 

None 

Passing  or 
qualifica¬ 
tion  score, 
type  of 
measure , 
indication 
that  objec¬ 
tives  have 
been 
achieved 


Have  the 
periods 
been  se¬ 
quenced  or 
scheduled 
in  a  manner 
which  in¬ 
terfere  with 
training _ 


